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What Cromemco computer card 


capability can do for you 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU’s including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent I/O. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 


You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 

These days you often want lots of disk 
storage. So you can select from our disk 
controller card which will operate our 5” 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11-megabyte hard disk 
drives. 


POWERFUL SOFTWARE AND - 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 


CONTACT YOUR CROMEMCO REP 
There is even more capability than 
we're able to describe here. 
Contact your Cromemco rep now and 
get this capability working for you. 


CROMEMCO COMPUTER CARDS 

* PROCESSORS — 4 MHz Z-80 A CPU, single 
card computer, I/O processor * MEMORY — 
up to 64K including special 4BK and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability € HIGH RESOLUTION COLOR 
GRAPHICS — our SDI offers up to 754 x 482 
pixel resolution. % GENERAL PURPOSE 
INTERFACES —QUADART four-channel serial 
communications, TU-ART two-channel 
parallel and two-channel! serial, BPIO В-роп 
parallel, 4PIO 4-port isolated parallel, D+ 7A 
7-channel D/A and A/Dconverter, printer inter- 
face, floppy disk controller with RS-232 inter- 
face and system, diagnostics, wire-wrap and 
extender cards for your development work. 


Cromemco" 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 
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‘Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here’s a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SD! then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. i 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, с). 


*1.S. Pat. Мо, 4121283 


C 


Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The SD's high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
red/green/blue monitor common in TV 
work. 


Tomorrow's computers today 


Mode! SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 


Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 


The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It’s a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has stil! more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SD! will do for you. 


i n c or p or a t e d 
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 * (415) 964-7400 
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Features 


2G The Santa Cruz Open: Othello 
Tournament for Computers by Peter W 
Frey / One of trie surprises was the impressive showing 
of the microcomputers and hand-held electronic units. 


‚ 38 Build a Z8-Based Control Computer 
with BASIC, Part І by Steve Ciarcia / 

Zilog’s new single-chip microcomputers ease the construc- 
tion of a smail, inexpensive computer system. 


48 Harvesting the Sun's Energy by 
George E Mobus / A computer model helps deter- 
mine the amount of solar energy received by a flatplate 
collector. 


94. W/hat Time Does the Sun Rise and 
Set? by Bruce Barkstrom / This sunrise-sunset pro- 
gram calculates many parameters associated with the sun, 
including the amount of solar radiation received by the 
earth. 


1 36 Multiprocessing with Motorola's 
MC6809E by Hunter Scales / The MC6809E 
microprocessor is designed for use in a multiprocessor sys- 
tern. 


1 58 Computer Simulation of a Solar- 
Energy System by Daniel Doan / An electric-cir- 
cuit model makes heat flow easier to understand. 


178 Energy Conservation with a Micro- 
computer by David R Jackson and John M 
Callahan / The principles of energy conservation can 
be applied to your home using a program written in PET 
[Microsoft] BASIC. 


2 30 Kalman Mileage Predictor-Monitor 
by Jerry Lobdill / Predicting your car's fuel economy 
can alert you to mechanical problems. 


252 The Infamous Traveling-Salesman 
Problem: A Practical Approach by Richard 
T Parry and Howard Pfeffer / A decision-tree- 
pruning algorithm greatly reduces the time needed to 
solve the traveling-salesman problem. 
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308 Micromodem Support in Apple 
Pascal by Scott G Robinson / Pascal support of 
the standard operational features of the Micromodem !!. 


326 Life After Death by Pat Macaluso / 
A variation on the game of Life that introduces the con- 
cept of a cellular hereafter. 


388 Computer-Aided Drafting with 
Apple Pascal by Dan Sokol / Special routines link 
the Apple Graphics Tablet to UCSD Pascal in this com- 
puter-aided-drafting project. 
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In This Issue 

This month's cover painting by Robert Tinney shows our own solution to 
the energy crunch: a computerized “solar system.” To illustrate this month's 
theme of energy conservation, we present a variety of articles, including 
“Harvesting the Sun's Energy," "Computer Simulation of a Solar Energy Sys- 
tem," "Energy Conservation With a Microcomputer,” апа "Energy Measure- 
ment With the Apple.” 

Also in this issue are a discussion of IBM's new personai computer; the first 
part of Steve Ciarcia's exciting new Z8 single-board computer project [about 
which there was much interest at the recent National Computer Conference); 
another solution to the traveling-salesman problem; Micromodem support in 
Apple Pascal; Kalman filters; hurricane tracking by computer; the Atari Assem- 
bler/Editor; a report on the Santa Cruz Computer Othello tournament, and 
much more, including all the pars BYTE features. | 
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". ..better monochromatic 
...display...." 
ELECTRONIC DESIGN, 


1981 Technology Forecast 


C ROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


Ң5-170 com- 
posite or direct 
drive output 


Local or external 
sync generation 


4 Mhz Z80 


microprocessor 


60 hertz real- 
time clock 


8 level interrupt 
tie-in 


IEEE $100 bus 
compatible 


VETT MUT. 
“Жекше Рр Ча" 
ИШШИШИН 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™ Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


TAN кемен 


Light pen 
interlace 
Time multi- 
plexed refresh 


4K resident 
Screenware™ 
Pak I operating 
system 


32K RAM 
isolated from 
host address 
space 


High speed 
communications 
over parallel 
bus ports 


And now. ..COLOR!! 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as “bit planes” at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 


SCION 


8455-D Tyco Road е Vienna, Virginia 22180 е TWX: 710-831-9087 • (703) 827-0888 
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When you don't have ten 
thousand people and a few 
thousand years in your budget, 
you need MILESTONE”. 


With today's concerns about increasing 
costs and declining productivity it's true 
more than ever that any project worth do- 
ing deserves careful planning. Whether 
you're planning a construction project or 
the opening of a new retail store, you 
must carefully schedule your manpower, 
dollars and time in order to maximize pro- 
ductivity. 


MILESTONE is a critical-path-network- 
analysis program. It runs on a desktop 
microcomputer, is inexpensive and simple 
enough for anyone to use. 


For MILESTONE a project is simply any 
task made up of steps that must be per- 
formed in sequence. After dividing a pro- 
ject into it's composite steps, MILESTONE 
can help you plan, schedule and control 
the project. 


MILESTONE treats your project as a series 
of activities. Each activity has a name, 
duration, capitol cost, mix of manpower, 
and an associated list of other activities 
that must be completed first. The list of 
associated activities provides a thread 
that MILESTONE uses fo link all the jobs 
together into an overall project schedule. 
Everytime you add a new activily or make 
change to an existing one, the entire 
schedule is recomputed and the results 
are immediately redisplayed on the 
screen. 


MILESTONE requires 54K RAM & CP/M. 
Also available for Apple Pascal, UCSD 
Pascal, or CP/M-86 operating systems. 
Specify 280, 8080, CDOS or 8086. For- 
mats: 8" single density IBM soft-sectored, 
Cromemco CDOS, 5%" NorthStar DD, 
Micropolis Mod Il, Superbrain 3.0, Apple 
Il. Price is $295, Marual аіопе— $30. Add 
$7.00 for shipping and handling. 


SOFTWARE 

SOFTWARE 

DIGITAL MARKETING 

DIGITAL MAIRKETING 
2670 CHERRY LANE 


WALNUT CREEK - CA 94596 
(415) 938-2880 
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| ІВМ” 
Personal Computer 


by Chris Morgan, Editor in Chief 


The year 1981 will be important in the history of personal computing for 
two reasons: the “invasion” of Japanese personal computers, and the entry of 
major computer companies such as IBM into the market. Rumors abound 
about personal computers to come from giants such as Digital Equipment Cor- 
poration and the General Electric Company. 

But there is no contest. 

IBM's new personal computer (most likely to be officially announced this 
month) is far and away the media star, not because of its features, but because 
it exists at all. When the number eight company on the Fortune 500 list enters 
our field, that is news. And when you take a close look at the computer's 
design, that is news, too. Although the complete description of the computer is 
still subject to conjecture, sources close to IBM have given me an intriguing 
glimpse of the machine. 


System Details 

Seemingly contradictory rumors about IBM have raced along the personal 
computer grapevine for several months now. Part of the confusion stems from 
the fact that IBM has had not one but two projects going on simultaneously to 
develop a personal computer—one in Japan, the other in the United States. 
The Japanese project (code-named "Go") was jointly sponsored by IBM and 
Matsushita. The culmination of the project was to have been a series of per- 
sonal computers produced in Japan bearing the IBM logo. That project now 
appears to have been either scrapped or indefinitely delayed. 

That leaves us with the American design. The computer (code-named 
"Chess") looks like IBM's low-cost ASCII terminal, but with a few inches of 
extra height to accommodate two double-density, double-sided 5-inch floppy 
disk drives immediately beneath the black-and-white video display (with 640 
by 400 resolution). The keyboard, designed as a separate module, has received 
high marks from people who have tested it. Internally, the computer uses an 
Intel 8088 microprocessor (a 16-bit processor with an 8-bit data bus) and an 
“IBM” bus. There are five slots on the motherboard — à la Apple II — to accom- 
modate additional interface, memory, and peripheral boards. 

The machine will probably be available in a low-cost version with entry- 
level BASIC in ROM and with program storage and retrieval via cassette 
recorder (the latter will be a separate module rather than built in). The more 
expensive version will have disk BASIC and a CP/M-like DOS (disk operating 
system) to be called, simply, "IBM Personal Computer DOS." Color will also 
be available in at least two modes: four out of a possible eight colors with 640 
by 200 resolution, and eight colors with 320 by 200 resolution. A 6-megabytt 


Percom Mini-Disk Drive Systems for TRS-80* Computers... 


Now! Add-Qn and Add-In Mini-Disk 


New for the TRS-80* Model III 


Patterned after our fast-selling TFD Model I drives. And 

subjected to the same reliability controls. These new 

TFD mini-disk systems for the Model III provide more 

features than Tandy drives, yet cost far less. 

e Flippy Capability: Both internal (add-in) and 
external (add-on) drives permit recording on either 
side of a diskette. 


€ Greater Storage Capacity: Available with either 40- 
or 80-track drive mechanisms, Percom TFD mini-disk 
systems store more. A 40-track drive stores up to 180 
Kbytes — formatted — on one side of a 35-inch 
diskette. An 80-track drive stores a whopping 364 
Kbytes. 


@ 1.5 Mbyte On-line: The Percom drive controller 
(included with the initial drive) handles up to four 
drives. With four 80-track mini-disk drives you can 
access over 1.5 million bytes of on-line file data. 

Moreover, the initial drive may be either an 
internal add-in drive or an external add-on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4-drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 


€ First Drive Includes DOS: OS-80™, Percom's fast 
extendable BASIC-language disk operating system, is 
included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS-80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 

@ Works with Model III TRSDOS: Besides being fully 
hardware compatible, Percom's Model III 40-track 
drive systems may be operated with Tandy's Model III 
TRSDOS — without any modifications whatsoever. 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80-track drives. 


Percom TFD add-on drives start at only $399. Model 


III Drive kits start at only $749.95 

Quality Percom products are available at 
authorized dealers. Call toll free 1-800-527-1592 
for the address of your nearest dealer or to order 
direct from Percom. 


Storage for your Model III. 


The industry leader in microcomputer peripherals, 

Percom not only gives you better design, better 
quality and first-rate service, but you pay less 
to boot. 


Still #1 for Model I 


As if greater storage capacities, exceptional quality 
control measures and lower prices aren’t reasons 
enough to make Percom your first choice for Model | 
add-on drives, all Percom Model I drives are also rated 
for double-density operation. 

Add our innovative DOUBLER™ adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enjoy the same double-density storage 
capability as Model III owners. 

The DOUBLER includes a TRSDOS*-like 
double-density disk operating system called DBLDOS™ 

We also offer a double-density Model I version of 
OS-80 as well as DOUBLEZAP programs for modifying 
NEWDOS/80 and VTOS 4.01 for DOUBLER 
compatibility. 

Of course you don't have to upgrade your computer 
for double-density operation to use Percom mini-disk 
drive systems. In single-density operation, our TRS-80* 
Model I compatible 40-track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80-track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model | stores just 86 
Kbytes. 

And like our Model III drives, Model | add-on drives 
are optionally available with "flippy" storage capability. 


System Requirements: 


Model III: 16-Kbyte system (min) and Model III BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first-drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 

Model I: 16-Kbyte system (min), Level II BASIC, 
Expansion Interface, disk operating system and an 
interconnecting cable. For double-density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double-density DOS must be used. For 
single-density operation, a Percom SEPARATOR™ 


adapter, installed in the Expansion Interface, will 


virtually eliminate “CRC ERROR — TRACK LOCKED 


OUT” read errors. Prices апа specifications subject to change without notice. 


PERCOM 


PERCOM DATA COMPANY, INC. 
211 М. KIRBY GARLAND. TEXAS 75042 


(214) 272-3421 


TUE E pi Tandy Radio Spek Corporation which has no relationship to Percom Data Company. 
TDOUBLE DBLDOS, OS 0 and SEPARATOR are trademarks of Percom Data Company, Inc. 


*tTrademark x Virtual ERA dn Corporation. 
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ront Pan діс — a р En devel ment and 
liag sti os for Z-80'systems, which can be used for 
of ototyping, servicing, debugging, and software or 
h. г jw bi development. Use its features Co 
: | ints, ti igger scopes, single step, slow step and m ore 
Th е J factor: ‘one so ree. | has * i Panelless desk top model—a lowercost option for 
No matter whic ici optio: n you chc ose, you get the benefit ОЕМ or other turnkey operations which do not require 
of working with con mplete ly in egi ated products .. fully | the extra capability of our Front Panel. 
assemblec 1 and te sted ... . under or Warranty and on feda Mount version — features a heavy gauge frame 
price structure ... leaving ' you. n peer concentrate оп design d to fit into standard 19" racks. CVT power supply 
value-added application development and sales. for brown out immunity is standard. 


*In Calculus, a fundamental statement in t the з definition of limit; interpreted 


here to imply: "For your integration problem, Intersystems has a solution." t Registered trademark of Zilog, inc. 


YOUR LIMITS? 


¢ 6 SI/O — six individually software- 
controllable serial 1/O ports with op- 
tional interrupts. Each can run.RS 232 at 
up to 19,200 BAUD, as can our VI/O 
board. 


* VI/O— has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla- 
ble command lines and 16 levels of vec- 
tored interrupts. 

• ЕОСІІ-сап DMA upto a full track into 
16 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

* MPU-8000 — available with the non- 
segmented Z-8002', which directly ad- 
dresses 64K, or the segmented Z-8001 *, 
which can directly address 8 Megabytes. 


Extended systems options... 


The system is versatile, too. SET program 
allows you to change many BIOS 
parameters and specify control charac- 
ters to enable special features such as 
diagnostic output to trace program execu- 
tion. It can also provide remote І/О to 

link your system to almost any 
other computer, 
, large or small. 


Te er) ei ramas ^ t 
| 7 


And it’s reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 


OPTIONS 
TO SOLVE YOUR 
PROBLEMS, 


And the system also includes our 
Pascal/Z, a true native compiler pro- 
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
forthedevelopmentof your scientific and 
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Board level options... 


Intersystems mainframe packages, 
equipped with Series Il boards, are opera- 
tional in both 8 and 16 bit settings and 
support extended addressing in both I/O 
and memory space, recognizing 16 bit 
I/O addresses and 24 bit memory 
addresses. Just look at 

these individual 

features; 


* MPU-80 —uses a Z-80, 8 vectored in- 
terrupt lines and two 4K windows to ad- 
dress up to 1 Megabyte of RAM without 
bank select. 


-¢ 64KDR—sophisticated refresh circuitry 
allowsunlimited DMA and absolutely re- 
liable operation without wait states. 


#Registered trademark of Digital Research 


interfacing disk drives is mot a trivial mat- 
ter, so when your objectives and re- 
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you. We can add our disk 
drive package to any Z-80 or Z-8000 con- 
figuration we provide ... again, fully as- 
sembled and tested and covered under 
one warranty. 


Or our complete 
Pascal Development System. 


We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP/M", and Intersystems 
Pascal/Z™ compiler and Cache BIOS™. 


THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 


business applications. And it's compati- 
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 


One choice you won't have to make... 


We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We'll back you to the hilt 
with services like free technical consulta- 
tion, board-swapping, diagnostic pack- 
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system ... right down to 
schematics of the boards. 


Your solution should be clear. 

Whether you're integrating for scientific, 
governmental or commercial applica- 
tions, Intersystemscan provide a Delta for 
your Epsilon. 


Talk to us today. 


Ithaca Intersystems Inc., 
Dept. B 

1650 Hanshaw Road, 
P.O. Box 91 
Ithaca, NY 14850 


Phone | 
(607) 257-0190 * 


ImterSystems" 


ithaca intersystems Inc. 


Micros for bigger ideas. 
Circle 193 on inquiry card. 


™Trademark of Ithaca intersystems, Inc. 
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High 
Technology 


We make our 
COMPETITION 
obsolete 


with Information Master, ™ 


Data Master," and Transit.” 
Information Master is clearly the 
best information management 
software available for your Apple I| * 
and it's the easiest to use. 


Here are two very useful 
Companions that add even more 
power to Information Master. 

* Data Master — Alter the file 
layout of existing Information 
Master files without re-entering 
data. Add, omit, change fields, 
subdivide and append files 
selectively. 

• Transit — Convert VisiCalc* files 
(and almost any other files you 
may have) into Information 
Master files. 

oee your computer dealer today 

for all the details. 


“VisiCalc is a trademark of Personal Software. Inc. 

- = = Apple |l is а 

trademark of 
Apple 
Computer, 
Ing, 


High 
Technology, Inc. 
Software Products Division 
P.O. Box B-14665 

8001 N. Classen Blvd. 
Oklahoma City, Okla. 73113 
405 840-9900 


*Apple Il rs a trade name of 
Apple Computer. Inc. 


Circle 173 on inquiry card. 


Winchester drive (manufactured by Tandon Magnetics) 
will eventually be available for the machine. IBM has 
signed agreements with Sears Roebuck and Co and Com- 
puterland to market the new machine; J C Penney is 
reportedly interested, too. 

The price? That's a difficult question, but the more ex- 
pensive version will probably retail in the $3000 to $4000 
range. Pricing for the stripped-down version is harder to 
estimate. 

To my mind, the new IBM computer is aimed squarely 
at the low-end word processing market. It will certainly 
give machines like the Apple III a run for their money. 

The influence of a personal computer made by a com- 
pany whose name has literally come to mean "computer" 
to most of the world is hard to contemplate. Its design is a 
mixture of the conventionally safe (some would say reac- 
tionary) coupled with a bit of daring-do (the 8088 holds 
up the possibility of further 16-bit development). 

On the whole I am heartened by the news of IBM's 
computer. Some factions in our industry have looked 
upon IBM as the "enemy," the company that gave rise to 
the mainframe mentality and the coterie of high priests — 
the computer operators who ran the old behemoths and 
who formed the only link between the lowly user and the 
all-powerful computer. Elements of this syndrome are 
unfortunately still in evidence today. Yet where would 
we be in the personal computer world if IBM had not 
sunk millions of dollars into the development of such 
now commonplace inventions as the floppy disk? 
Besides, it may not be that easy for IBM to gain wide 
acceptance for its new computer. Competition is growing 
from all sides. Last year, for example, Fujitsu outsold 
IBM in the mainframe market in Japan. It is in- 
conceivable that other American computer companies 
such as Xerox, Data General, Honeywell, and the like 
will remain on the sidelines for long. This competition 
can only further the state of the art. And today's suc- 
cessful microcomputer companies will most certainly not 
fold up and die in the presence of the giants. Good large 
companies don't always supplant good small companies. 
As an example from another field, many small specialty 
book publishing companies are flourishing today in the 
midst of a general publishing recession. Why? Low 
overhead, flexibility, unconventional solutions to prob- 
lems, attention to customer service —the list goes on. 

It would be burying my head in silicon, however, to 
deny the enormous marketing potential of IBM. But 
that's all right. I want to see personal computing take a 
giant step. I liked the recent jocular warning from Intel's 
Stan Masor to "never trust a computer you can't lift." 
Perhaps the warning's unnecessary: the way things are 
going, small computers may soon be the only game in 
town. E 


Circle 366 on inquiry card. =} 


Make the Apple II* a powerful 
IEEE-488 Controller ín a snap. 


Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost, 

full-featured instrumentation interface. SSM gives the Apple II the power and 
versatility of a $9,000 IEEE-488 controller. At a fraction of the price. 
Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to 15 different instruments connected together 
on the 488 bus. 

We make programming easy. The 68488 chip, designed by Motorola, forms the 
heart of our A488. We back this chip with powerful on-board firmware to 
give you system control via simple string commands. The only software 
you need is easy-to-program Applesoft* Basic. To develop special purpose 
firmware, simply replace our PROM with a RAM. With the A488, bus com- 
munications operate at top speed—without depending on software loops for 
timing. And like the more expensive IEEE-488 controllers, this system interfaces 
with more than 1200 instruments and peripherals. 

Suitable for OEMs as well as end users. Whether you make test/measurement systems for re- 
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts 
your costs. Call your local dealer or SSM today for complete details. 


Industrial grade circuit board IEEE-488 bus cable 


6 t. ith t К bl ti 
PROM firmware for powerful user interface (6 ft. with stackable connectors) 


68488 IEEE-488 controller chip 
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Slot-independent connection to Apple 


Si 


SSM Microcomputer Products, Inc. 
2190 Paragon Drive 

San Jose, CA 95131 

(408)946-7400 Telex: 171171 

* Registered trademarks of Apple Computer Inc. TWX: 910-338-2077 


SSM’s A488 board expands the Apple П to 
a high-performance IEEE-488 controller. 


Reddy Chirra improves his vision 
with an Apple. 


Reddy is an optical engineer who's 


used to working for big companies and using 
big mainframes. 

But when he started his own consulting 
business, he soon learned how costly main- 
frame time can be. So he bought himselfa 
48K Apple II Personal Computer. 


And, like thousands of other engineers 


and scientists, quickly learned the pleasures 
of cutting down on shared time 44 and hav- 
ing his own tamper-proof data 5 base. 

His Apple can handle ден р ` 
formulas with up to 80 vari- = ш 
ables and test parameters on v «d Y "А. 
250 different opticalglasses. Ш BU 
J— Hecanevenuse BASIC, V 
FORTRAN, Pascal and Assembly languages. 

And Apple’s HI-RES graphics come in 
handy for design. 

Reddylooked at other microcomputers, 
but chose Apple for its in-depth documenta- 
tion, reliability and expandability. 

You can get up to 64K RAM in an 

Apple II.Up to128K RAM inour newApplelll. 
And there's a whole family of compatible 
peripherals, including an IEEE-488 bus for 
laboratory instrument control. 

Visit your authorized Apple dealer to 
find out how far an Apple сап go with 
scientific /technical applications. 

Itll change the way you see things. 


£ E 
The personal computer. a ppic 


For the dealer nearest you, call (800) 538-9696. [n California, call (800) 662-9238. Or write: Apple Computer Ine., 10260 Bandley Dr., Cupertino, CA 95014. 
Circle no. 28 for more information or Circle no. 205 for special OEM information 
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"Bug' Takes Flak 


In the January 1981 BYTE, W D Maurer 
reported ona “bug” that he had found in a 
number of BASIC interpreters on stack- 
oriented machines. (See "A Bug in 
BASIC,” page 188.) 

I ran Mr Maurer’s test on the BASIC in- 
terpreter that I use. My BASIC is pro- 
vided with the OASIS operating system 
by Phase One Systems. The bug doesn’t 
appear to be present in this BASIC. 


Donald M Dealy 

EDP Director 

Fuller Memorial Hospital 
231 Washington St 

South Attleboro MA 02703 


W D Maurer has identified a vexing 
problem in some BASICs: the abnormal 
exit from a FOR...NEXT loop. An- 
other problem with abnormal exits occurs 
when the interpreter is designed to stack, 
or nest, FOR . . . NEXT loops. A simple 
search algorithm such as 


10 INPUT "MATCH? ="; X 
20 FORI  TTON 

30 IF АП) = X THEN 60 
40 NEXT | 

50 GOTO 10 

60 PRINT "FOUND '; X 
70 GOTO 10 


can end abnormally if the number of 
matches in line 30 (ie: abnormal exits) ex- 
ceeds the nesting level of the interpreter. 


Ens G K Baird, SC, USN 
USS Peleliu (LHA-5) Bx4 
FPO San Francisco CA 96624 


I enjoyed W D Maurer's article, but I 
beg to differ with his conclusion that the 
Atari 400 and 800 suffer from this prob- 
lem. 

In the Atari BASIC Reference Manual, 
the POP instruction is discussed. POP is a 
BASIC command that performs a PLA 
(Pull Accumulator) instruction on the 
6502 processor. If line 135 is added to 
Maurer's program: 


135 POP 


the top location of the stack (which con- 
trols the number of loops to be executed) 
is cleared, and all test runs in listing 2, 
page 190 of the article, run without error. 

Atari provides this instruction for use 
when an abnormal exit occurs from a FOR 
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. NEXT loop or a GOSUB/RETURN 
sequence. 


William Hanson 
Kentron International 
2508 W 22nd St 
Yuma AZ 85364 


The PET Users Manual warns not to use 
abnormal exits from loops. So is this real- 
ly a bug or a design trade-off? 


James E Borden 
641 Adams Rd 
Carlisle PA 17013 


Surely the "elegant" solution to the 
BASIC bug problem is not to stack more 
information for each loop or to search 
stacks differently, but to clean up the pro- 
gramming by setting a flag if needed, 
resetting the counter variable to the end 
value, and executing the NEXT on the 
way out. The FOR... NEXT structure 
thus becomes a variant of a REPEAT 

. UNTIL structure, which, by coin- 
cidence, is more or less what David Carew 
was up to in his "Programming Quickie.” 
(See "Change Your GOTOs to FOR... 
NEXT Loops," January 1981 BYTE, page 
334.) 


John C Miller 
110 Riverside Dr #14С 
New York NY 10024 


. Maurer's article "A Bug in Basic" was 
a bitter reminder of the many hours I've 
spent chasing down this particular prob- 
lem in Applesoft BASIC. His solution—to 
replace a FOR... NEXT loop with an 
open-coded equivalent—is а practical 
one. However, there's an alternative solu- 
tion that keeps the structure of the FOR 

. NEXT loop, but it requires a little 
more coding. 

Recognizing that the problem arises 
from an abnormal exit from the loop, you 
can circumvent the difficulty by ensuring 
that all FOR... NEXT loops exit nor- 
mally. This can be done by setting the in- 
dex of the loop to its final value inside the 
loop at the point at which the abnormal 
exit would be made, then proceeding 
through one more cycle of the loop. The 
occurrence of abnormal termination can 
be stored in a flag. In terms of Maurer's 
example, this code could be used: 


CALL 


YOUR 


LOCAL 
DYSAN 
OFFICE: 


13201 Bel-Red Road 

Suite 205, C9200 

Bellevue, Washington 98004 
(206) 455-4725 


1242 Kifer Road 
Sunnyvale, California 94086 
|408) 730-2145 


#10 lltn Avenue 
Glendora, New Jersey 08029 
(609) 939-4762 


999 Plaza Drive, Suite 400 
Schaumburg, Illinois 60195 
(312) 882-8176 


6520 Powers Ferry Road 
Suite 200 

Atlanta, Georgia 30339 
(404) 952-0919 


122 East 42nd Street 

17th Floor 

New York, New York 10017 
(212) 687-7122 


19600 Fairchild 

Suite 150 

Irvine, California 92713 
(714) 851-9462 


Ø Dysan 


"Su. 


5440 Patrick Henry Drive 
Santa Clara, CA 95050 
408/988-3472 

TLX: 171551 DYSAN SNTA 


Circle 132 on inquiry card. 


Over the past seven years Discs, Disc Packs, and Disc Just dial Dysan direct TOLL 


we've earned a name for our- Cartridges — all certified to be FREE at 800/538-8150 or 
selves by making the best 100% error free both on-track 408/988-3472 (in California) or 
magnetic media in the busi- and between the tracks. contact your local Dysan office. 


ness. Precision magnetic media 
— Diskettes, Mini Diskettes, 
Diagnostic Diskettes, Rigid 


Now we're making it Precision magnetic media 
easier for you to buy the best. from Dysan. 


Qur media says it all. 


79 Dysan. 


CORPOR ATION 


9440 Patrick Henry Drive 
Santa Clara, CA 95050 
408/988-3472 
TEX: 17155] DYSAN SNTA 
Circle 133 on inquiry card. 


Е LI 


75 FLAG = 0 

80 FORC = 1TON 

90 IF T(C)<>0 THEN 100 

92 C=N 

94 FLAG=1 
100 NEXT C 
110 IF FLAG = 1 THEN 130 
120 PRINT “ZERO IS NOT PRESENT" 
125 GOTO 140 
130 PRINT "ZERO IS PRESENT" 


The key step here is line 92, in which the 
loop index is set to its final value when ab- 
normal termination is required. 


John Figueras 
65 Steele Rd 
Victor NY 14564 


Mr Maurer's article was quite enlighten- 
ing. As a Radio Shack TRS-80 Model I 
Level 11 owner (a machine that “bombed” 
on the tests), I too ran into the mysterious 
NEXT without FOR error. Maurer sug- 
gests changing the interpreter or the loop 
variable, but each of these solutions has 
problems: the first is either impossible (as 
with a BASIC in read-only memory) or 
impractical; the second can be cumber- 
some to patch into an existing program. 
There is an easier solution, one that 
presents few, if any, problems and is easy 
to implement into an incorrect program. 

The problem, as Mr Maurer states, is 
the "illegal" exit from the loop. The cor- 
rection I suggest is to "fool" the interpreter 
into thinking the loop is completed by 
changing the loop variable to a value 
greater than the end value of the loop. 


Joe Sewell 

6776 Sheridan Rd 
Melbourne Village 
Melbourne FL 32901 


W D Maurer Replies: 

I have received numerous communica- 
tions from people who have tried out my 
"buggy" program on eight or ten versions 
of BASIC not covered in my article. The 
results are very much like those I re- 
ported: most do not have the bug, but a 
sizable minority do. 

Mr Hanson exhibits a common con- 
fusion about bugs in programming-lan- 
guage systems. Just because there is a way 
to rewrite a program exhibiting a system 
bug in such a way that the new program 
does not manifest it, does not mean there 
is no bug. Mr Hanson's solution also has 
the drawback of reducing portability in a 
particularly essential way. 
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Mr Borden's comments on the PET can 
only be answered by noting that abnor- 
mal exits from loops are an essential part 
of programming. Also, when most people 
are faced with a system that discourages 
abnormal exits from FOR... NEXT 
loops, they will simply rewrite their pro- 
grams to avoid the FOR and NEXT state- 
ments (usually with comments showing 
where the FOR and NEXT statements 
would have gone and what they would 
have been). 

Messrs Miller, Figueras, and Sewell 
have a higher-level confusion about struc- 
tured programming that I have met with 
many times before. The fact is that chang- 
ing the loop index value inside the loop is 
expressly forbidden in almost every alge- 
braic language except BASIC (eg: 
FORTRAN, Pascal, PL/I). It should, 
therefore, not be considered as a tech- 
nique dictated by structured program- 
ming, which is essentially a study of lan- 
guage-independent methods of improving 
the readability and provability of pro- 
grams. 

I also want to respond specifically to 
Mr Sewell's contention that changing the 
interpreter is either impossible or imprac- 
tical. The way to change interpreters, Mr 
Sewell, is for everyone who knows about 
the bugs in them to mention these bugs to 
computer-store salespeople when shop- 
ping for new equipment, It was partly for 
this reason that I intended my investiga- 
tions of this particular bug to be published 
in a magazine with as large a circulation as 
BYTE's. 


. Structured 
Programming Clarifications 


I agree 100% with the sentiments ex- 
pressed by Gregg Williams in "Structured 
Programming and Structured Flowcharts. 
(See the March 1981 BYTE, page 20.) For 
too long, programmers have worried 
almost exclusively about program size, 
coding techniques, and execution speed. 
Logical simplicity, program reliability, 
and ease of modification (inevitable in 
every environment) have taken a back 
seat. 

However, I want to point out the 
following: 


€ A design notation is not the same thing 
as a design method. A notation tells you 
how to write down something you have 
already structured mentally. A design 
method tells you how to arrive at the 


Visit Your Heathkit 
Electronic Center* 


where Heathkit Products are 
displayed, sold and serviced. 


PHOENIX, AZ 
2727 W . Indian School Rd. 
602-279-6247 


ANAHEIM, CA 

330 E. Ball Rd. 
714-776-9420 
CAMPBELL, CA 
2350 S. Bascom Ave. 
408-377-8920 


EL CERRITO, CA 
6000 Potrero Ave. 
415-236-8870 


LA MESA, CA 
8363 Center Dr. 
714-461-0110 


LOS ANGELES, CA 
2309 S. Flower St. 


213-749-0261 3476 Sheridan Dr. 
POMONA, CA 716-835-3090 
1555 М. Orange Grove Ave. JERICHO. L.I. NY 


714-623-3543 | 
15 Jericho Ти 
REDWOODCITY,CA Sug 434.8181 Pe 


2001 Middlefield Rd. ROCHESTER, NY 


415-365-8155 
937 Jefferson Rd. 
SACRAMENTO, CA 716-424-2560 


1860 Fulton Ave. 
916-486-1575 N. WHITE PLAINS, NY 
7 Reservoir Rd. 


WOODLAND HILLS, CA 
22504 Ventura Blvd. 914-761-7690 
CLEVELAND, OH 


213-883-0531 
DENVER, CO 28100 Chagrin Blvd. 
216-292-7553 


5940 W. 38th Ave. 
303-422-3408 COLUMBUS, OH 
AVON, CT 2500 Morse Rd. 
395 W. Main St. (Rt. 44) 614-475-7200 


HIALEAH, FL 
4705 W. 16th Ave. ds nt. 


305-823-2280 WOODLAWN, OH 


PLANTATION, FL ee , 
ч 10133 Springfield Pike 
7173 W. Broward Віма. 513-771-8880 


305-791-7300 
TAMPA, FL OKLAHOMA CITY, OK 


4019 W. Hillsborough Ave. 2727 Northwest 
813-886-2541 Expressway 

5285 Roswell Rd. FRAZER, PA 
404-252-4341 630 Lancaster Pike 


CHICAGO, IL At. 30) 
3462-66 W. Devon Ave. IAE 
PHILADELPHIA, PA 


312-583-3920 
DOWNERS GROVE, ЇЇ 6318 Roosevelt Blvd. 
215-288-0180 


224 Ogden Ave. 
PITTSBURGH, PA 


312-852-1304 
INDIANAPOLIS, IN 3482 Wm. Penn Hwy. 
412-824-3564 


2112 E. 62nd St. 
317-257-4321 WARWICK, RI 
558 Greenwich Ave. 


MISSION, KS 
5960 Lamar Ave. 401-738-5150 
DALLAS, TX 


913-362-4486 
LOUISVILLE, KY 

A 2715 Ross Ave. 
12401 Shelbyville Rd. 214-826-4053 
HOUSTON, TX 


902-245-7811 
KENNER, LA 

1704 W. Loop N. 
713-869-5263 


1900 Veterans 
SAN ANTONIO, TX 


Memorial Hwy. 
504-467-6321 

7111 Blanco Road 
512-341-8876 


BALTIMORE, MO 
MIDVALE, UT 


1713 E. Joppa Rd. 
301-661-4446 

58 East 7200 South 
801-566-4626 


ROCKVILLE, MD 

5542 Nicholson Lane 

ЭҢ REE SAU ALEXANDRIA, VA 
6201 Richmond Hwy. 

703-765-5515 


PEABODY, MA 
VIRGINIA BEACH, VA 


242 Andover St. 
1055 Independence Bivd. 


617-531-9330 
WELLESLEY, MA 

804-460-0997 
SEATTLE, WA 


165 Worcester Ave. 
505 8th Ave. N. 


617-237-1510 
206-682-2172 


DETROIT, MI 

18645 W. E Mile Rd. 
TUKWILA,WA 
15439 53rd Ave. S. 


313-535-64 

E. DETROIT, MI 

18149 E. Eight Mile Rd. 

313-772-0416 206-246-5358 
HOPKINS, MN MILWAUKEE, WI 
101 Shady Oak Rd. 5215 W. Fond du Lac 
612-938-6371 414-873-8250 

*Units of Veritechnology Electronics Corp. CP-199 


ST. PAUL, MN 
1645 White Bear Ave. 
612-778-1211 


BRIDGETON, MD 
3794 McKelvey Rd. 
314-291-1850 


OMAHA, NE 
9207 Maple St. 
402-391-2071 


ASBURY PARK, NJ 
1013 State Hwy. 35 
201-775-1231 


FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 


AMHERST, NY 
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H-8 Personal 
Computer with Dual 
Floppy Disk Storage 


H-89 All-In-One 
Computer with 
Floppy Disk Storage 


Richer in knowledge 

Once you build your own computer, you'll 
know it inside out. You'll know how to 
make it work for you, how to make it grow 
as your skills grow. 


Richer i in savings 

Build-it-yourself kits cost less — about 30% 
less than comparable assembled comput- 
ers. And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 

Is it hard? 

Not at all. Heath makes it simple with easy- 
to-assemble designs and with step-by-step 


manuals that guide you from unpacking to 


final plug-in. And a Heathkit helping hand 
is always just a phone call away. 


Heathkit 


You'll be 


H-14 Serial Printer 


Innovative software 

Heath offers you innovative programs for 
running your home or business, and excit- 
ing games for your family. You can have 
Microsoft™ BASIC™, one ofthe most power- 
ful and widely used languages. 

Heath User's Group (HUG) will share with 
you a library of over 500 programs to make 
your computer serve you in ways you 
never imagined. 

Complete hardware 

Choose from three computer systems: 
The H89 All-In-One Computer gives you 
everything in one compact, convenient 
unit. 

The flexible H8 gives you the freedom to 
combine memory and interfacing for ex- 
actly the system you require. 

And the powerful H11A gives you 16-bit 


H-19 Professional 
Video Terminal 


i H-11A 16-Bit 
Computer with Dual 
Floppy DiskStorage IN 


қамалына 


Self-Instruction for Assembly 
and BASIC Programming 


power for your most complex programs. 


The Heathkit line includes video terminals, 
matrix and letter-quality printers and a 
complete selection of accessories. You'll 
even find award-winning self-instruction 
packages to teach yourself programming 
in BASIC or Assembly. 


FREE 
CATALOG Я 


It's all in ће — 
new 104-page 
Heathkit Catalog, 

along with nearly 400 electronic kits for 
your home, work or pleasure. Send for 
your free catalog today, or pick one up at 
your Heathkit Electronic Center.* 


J 


*Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are 
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S. 


Write to Heath Company, Dept. 334-784, Benton Harbor, MI 49022 


(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7) 
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CP-186 


structure and how to write it down. This 
is a very important distinction. I suggest 
that figuring out what the structure ought 
to be is the hardest part of programming. 
I find that data-structured design pro- 
duces programs that are simple, modifi- 
able, and that accurately reflect the prob- 
lem they are supposed to be solving. This 
method is explained in Principles of Pro- 
gram Design, by Michael Jackson (New 
York: Academic Press, 1975). 
eMr Williams's table-search program 
used as an example of structured flow- 
charting has some difficulties. The index 
of the largest element (MAXINDEX) is 
described in table 1 (page 22) as: 


1 < MAXINDEX « N 


This means that neither the first nor the 
last entry can be the largest, and that there 
must be at least three elements in the 
table. 


Also, the initial setting of MAXVAL to 
—9 X 10% is much too machine depen- 
dent. This number would have to be 
changed for each compiler/computer 
combination. Why should a programmer 
even have to know what the smallest pos- 
sible number is? It would be much better 
to set MAXVAL to the contents of the 
first entry in the table, and MAXINDEX 
to 1. INDEX can then start at 2, since the 
first entry in the table does not have to be 


Listing 1 


program FINDMAX 
if array is empty (М = 0) 
print "V ARRAY IS EMPTY” 
else array is not empty (М > 0) 


compared with MAXVALC-it is 
MAXVAL. 

There is another weakness in the pro- 
gram. What if the table has no entries at 
all? I know this is outside the specifica- 
tion, but it really shouldn't be. As written, 
the program will print: 


MAXINDEX = 0, MAXV = -9 x 10% 


Clearly, this is not true. The program 


' set first entry as largest (MAXINDEX = 1, MAXV = V(1)) 
comparisons start at second entry (INDEX = 2) 


while INDEX «x М 


find value of current array element (CURRV = V(INDEX)) 

if current array element » largest element so far (CURRV » MAXV) 
new maximum element = current element (MAXV = V(INDEX)) 
new maximum index = current index (MAXINDEX = INDEX) 


endif 
1 < MAXINDEX < М 


increment index by 1 (INDEX = INDEX -+ 1) 


endwhile 

print MAXV, MAXINDEX 
would have been better, and was prob- endif 
ably intended. endprogram 


MICROSTAT 


Microstat is an advanced statistics package designed for use in research, 
education and industry. Microstat is a file-oriented statistics package witha 
Bata Management Subsystem (OMS) that creates the data files plus the 
ability to: edit, list, destroy, delete cases, augment, sort, rank-order, lag, 
move, merge and transform the data. The data transforms include: add, 
subtract, multiply, divide, reciprocal, log, natural log and antilog, exponen- 
tial, linear transformations plus adding any number of variables to create 
new variables. 


Once the file is created, it can be used to produce: Descriptive statistics, 
Hypothesis tests (mean and proportion), ANOVA (one-way, two-way and 
random blocks), Scatterplots, Frequency distributions, Correlation analysis, 

. Simple and Multiple regression, Time Series, Nonparametric tests (11 of 
them), Crosstabs and Chi-square, Factorials, Permutations, Combinations, 
and 8 Probability distributions. | 


The price of Microstat is $250.00 and the user's manual is available for 
$20.00 and includes sample printouts. Since the printouts reference stand- 
ard statistics textbooks and journal articles, you can compare the accuracy 
of Microstat to results produced on much larger systems. No other statistics 
package seems to have the confidence to do that . . . at any price. 


Microstat is available for the North Star DOS and Basic, Microsoft's 


Basic-80™ (5.03 or later) and Compiler Systems’ CBasic2™. Please. 


specify 8" SO (soft-sectored) or North Star 5/47 disk when ordering. 


ECOSOFT 
P.O. Box 68602 
Indianapolis, IN 46268 
(317) 283-8883 


master charge 


IHF IMTERR НЕ CARD 
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INTERCHANGE 


If you use the CP/M ТМ operating system, life just got a whole lot easier for 
you. Interchange is a Z-80™ assembly language program that gives you all 
of the features that PIP doesn’t, plus several unique features. Some of the 
features of Interchange include: 


DIR, in the usual fashion, plus listing all files exc/uding those with a specified 
character. Read/write status is also given. 


ERA, as usual plus exc/usive erases. In addition, а “Q” switch can be used to 
query on each erase, a “W” allows erases of R/O files without query 
(normally you are queried), and an “В” switch if system files are to be 
included. 


LIST permits printer listings with formatting controlled by TAB, WIDTH, 
LINES and WRAP. If you are using the QT Systems Clock Board, listings 
include the date and time. 


COPY including exclusive copies and the optional “Q”, “W” and "R" 
switches plus an "E" switch that queries if the file already exists. It also 
allows for changing disks in the middle of a copy if either the disk or 
directory become full. It automatically verifias copies. 


STAT, with ambiguous, unambiguous and exclusive listings. It produces an 
alphabetized listing and includes each filalength, total directory entries алё 
space used and unused. 


Üther commands include RENAME (including ambiguous), HELP, START, 

END, CLEAR, RESET, DATE, TIME, TAB, WIDTH, LINES, WRAP, QT, 
SETIT and TYPE. Once you've used Interchange, we doubt that you'll ever 
use PIP again. The price of Interchange is $59.95 and the manual is 
available for $10.00. Orders must be accompanied with your CP/M serial 
number. Interchange is recommended for a 32K or larger system and will 


not run with an 8080 CPU. At the present time, only User 0 is supported. 


C Basic is a registered trademark af Compiler Systems. . 
CP/M is a registered trademark of Digital Research. 
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Mountain in Computer - 
put itall together | 
for 'you. rH HHEH 
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Three cards іп one! The Mountain Computer CPS ва тете Card provides all the capabilities of a serial interface, "baralier | 
output interface and real-time clock/calendar—all оп one card—occupying only one slot in your Apple 11%. Serial and Parallel 
output may be used simultaneously from CPS. CPSis configured froma set-up program on diskette which sets the parameters 
tsuch as baud rate, etc.) for all functions contained on the card and is stored in CMOS НАМ on the card. Once you have | 
configured .your card, you need never set it up again. You may also change parameters from the keyboard with. contro юа 
commands. All function set-ups stored on-board аге battery powered for up to two years, "Phantom slot" capability permits 
assigning each of the functions of CPS to different slots in your Apple without the card actually being in those slots! For 
example, insert CPS in slot #4 and set it up so that is simulates a parallel interface in slot #1 and a clock in slot #7 and leave the 
serial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing 
software compatibility with most existing programs. “уе ve put it all together for you"—for these reasons and many more! | 
Drop by your Apple dealer and see for yourself how our CPS MultiFunction Card can a ia ia the capabilities gf your Apple and - 
save you a great deal of money as well! | 


Edi Pee e275 2 SSS Sere 33-224 —————LL—— 
| Е - 


= ашты _ —— Xx 


e Status bit handshaking | upper case conversion, discarding © 
| of extraneous LFs from serial input | 


Calendar/Clock | Parallel Output Serial Interface 
e One second to 99 years e Features auto-line feed, Apple e Features auto-line feed, trans- | 
Battery backed-up (2 years) | . tabbing, line length, delay after parent terminal mode, Apple | | | 
Two AA standard alkaline batteries | carriage return, lower to upper tabbing, line length, delay after | 
for back-up (provided) . | case conversion | | . carriage return, local echo of 
Compatible with MCI Apple e Centronics standard— | output characters, simultaneous | 
.. ... Olock" time access programs | am E reconfigurable to other standards ^ serial/parallel output, lower to PN ih a 
| 
| 


| | ET Uses the powerful 2651 serial i 
| . Special PCI chip 


Introductory 16 selectable internal baud rates— | 
| Mountain Computer Price “ 50 to 19.2Kbaud - | 


NCORPO " АТЕ | Half/Full duplex terminal operation | 
sae Sse БР —— E МО interface conforms to RS-232C em; 
300 El Pueblo Scotts’ Valley CA 95066 . 2 3 e Asynchronous/Synchronous | 
|408; 438-6650 TWX: 910 598-4504 operation |__| 
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What can you honestly 
expect from an interactive 
data terminal that costs only 
$369?* 


Well, to begin with, color graphics. 


ж RCA's VP-3301 has unique color-locking circuitry that gives 
you sharp, jitter-free color graphics and rainbow-free characters. 


Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 
LSI video control. 20 and 40 character formats. RS232C and 

20 mA current loop. Six baud rates. Eight data formats. ASCII 
encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust- 
proof keyboard for hostile environments. 


The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through an RF modulator."* It 
serves a wide variety of industrial, educational, business and 
individual applications including communication with time 
sharing and data base networks such as those provided by 
Dow Jones News/Retrieval Service, CompuServe and Source. 


All this—for the low price of $369. And it's made by RCA. So 
get the whole story about the surprising VP-3301 today. Write 
RCA MicroComputer Marketing, New Holland Avenue, 
Lancaster, PA 17604. Order toll-free: 800-233-0094. 


**Model VP-3303 with built-in RF modulator—$389. | 
*Suggested user price. Monitor and modem not included. | 
| 
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should test explicitly for an empty table. 
The final pseudocode is shown in listing 1. 

Listing 1 exhibits none of the problems 
I've mentioned, and it was patterned using 
data-structured design. 


Mayer Wantman 

3D Systems 

17 Grange Rd 

Elstree, Hertfordshire, 
WD6 3L Y, England 


Gregg Williams Replies: 

Mr Wantman's distinction between 
notation and method is a particularly in- 
cisive опе, Because it is one of those ideas 
that illuminates the mind and helps clarify 
its intended subject, I'm sure I will find it 
useful in the future. 

Also, his corrections concerning 
MAXINDEX, the initialization of 
MAXVAL, and the possibility of an emp- 
ty V array are correct. The first was a 
typographical error, but the last two 
were, alas, design errors on my part. My 


| thanks to Mr Wantman for pointing them 
- out. 


Pralse from All Over 


It would be nice if more software com- 
panies took a leaf from Versawriter’s sales 
program and offered a sample of their 
products—perhaps a demonstration disk 
for a dollar plus your disk. Boy, that 
would certainly help in evaluating the 
stuff they're offering. 


Evans M Harrel 
342 Sequoia Dr 
Marietta GA 30060 


Southwestern Data Systems has recent- 
ly introduced The Courier, a demonstra- 
tion disk for dealers. It contains program 
samples from several manufacturers. 
While not as convenient as trying out pro- 
grams in your home, you now have the 
opportunity to evaluate programs from 
several sources at your local computer 
store. .. . MH 


In a day when companies charge you at 
the drop of a hat for an update to their 
software, here comes Tom Gibson pro- 
viding an update to tiny-c, without 
charge. (See the letter from Tom, below.) 

I've seen or heard of no other company 
doing this. Practices such as this will 


| RI 


MAKING MINIS OUT OF MICROS. 


Here's the system builder's 
solution for successful computers 
and applications. Push in the CCS 
component. Push in the operating 
software. And push on with your ap- 
plication. CCS systems and compo- 
nents are designed to go together 
quickly, and to keep running reli- 
ably, with a proven return rate of 
less than 1%, 

And you get performance. The 
Systems deliver hardware vectored 


facilities for task-to-task communi- 
cation, file protection, time-of-day 
bookkeeping, spooling, task overlay, 
dynamic memory management, 
ISAM file structures and device- 
independent I/O. CCS OASIS in- 
cludes debug, text editing, linkage, 
and file sort utilities; the system 
supports a host of existing lan- 
guages, applications, and utilities 
from a range of vendors. 

Powerful computer systems you 


interrupts and the capability to inter- Ш | can configure to your demanding 
leave DMA data transfers with rates aa ІШ requirements quickly, and with con- 
raw th жы Mn ala per a 1 9 TEAR OUT. EM детей ig анда er pud " 
ond, plus bank select memory of up - > systems. Expand wi oard- 
to 512K bytes. This 8-bit system pro- я г адве delle сонети | level modules for memory, disk con- 
vides single user, multiuser, and O Please send more information on | trol, high-speed arithmetic, and I/O, 
multitasking capability with ample CCS Systems and Expansion olus subsystems for floppy and hard 
sper prevent шан; actini or "bond à | nlehitorcap. А 
oss of incoming real-time data. т e ou sell, install, or use com- 
The ета rn available with Campan | aimer esteri. you should know 
CP/M or MP/M operating systems. РЕВЕ | more about the CCS product line. 
For real-time or multiuser applica- | Саа | We've got a lot more to tell. Tear 
tions, the CCS OASIS real-time "ence Ч out and return the coupon for more 


multitasking operating system sup- = California Computer Systems | information. Or call. 


ports re-entrant programs and | esie i cs piue | CP/M and MP/M are trademarks of Digital 
relocatable code modules, with y Research. OASIS is a trademark of Phase One 
| (408) Баба Systems. 
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Tomorrow's 
Software... 
Today! 


UCSD 


P-SYSTEM 


| PORTABLE 
POWERFUL 
PROFESSIONAL 


FOR PROGRAMMERS 


e Operating system with interpreter, 
screen апФоһагасіег editors, filer, 
assembi Prey Utilities and compilers. 


*PFAS(™) — Keyed - ISAM in 6K user 
memo 


FOR ENGINEERS, CONTRACTORS 

*Milestotiet Mie Organic Software's 
answer W PERT. Critical path 
modeling 

е FORTRAN = ANSI ’77 Subset 


FOR DO CLINICS 

s MEDO (ТМ). The complete 
office system for the professional. 

s DATE BOOKEM) — Appointment 
scheduling for your micro. 

FOR SM INESS 


eL, AR yroll Packages 
e Word Processing 


And Much More — 

READY TO RUN ON 
DEC LSI-111 
TRS-80 Model 11$ 


PCD SYSTEMS 

P. 0. Box 143 

Penn Yan, NY 14527 
315-536-3734 


¿TM Digital Equipment 
§TM of Tandy Corp. 
*TM U. of Callfornia 
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guarantee tiny-c associates a good reputa- 
tion and a long life. 


Jack M Williams 
902 Anderson Dr 
Fredericksburg VA 22401 


To: tiny-c Two customers 


Enclosed is a revision of tiny-c Two. 

Usually we charge a small fee for up- 
dates. But because tiny-c Two is a 
brand-new product and this is a signifi- 
cant revision, we are sending it 
without charge to all our tiny-c Two 
customers. 

You may keep your old disk, We 
would appreciate it if you would 
remove and destroy its "tiny-c" label, 
and erase all its files. Then you may 
use it as a scratch disk. 


Tom Gibson 
Tiny-c Associates 
POB 269 

Holmdel NJ 07733 


When post-warranty service from a 
microcomputer manufacturer can Бе 
described only with superlatives such as 
“exemplary” and “outstanding,” the time 
has come to bring it to BYTE readers’ at- 
tention. In a field noted for its past lack of 
customer support, my experience with 
Dynabyte’s civilized and decent way of 
treating consumers convinces me it is in a 


league with such legendary firms as Rolls- 


Royce (automobiles) and McIntosh 
(stereo equipment). 
I called Dynabyte in Menlo Park, 


| California, from London, Canada, about 


an intermittent disk problem with my 
Dynabyte 5200, Although the warranty 
period had expired, Roy Wheaton, 
Dynabyte’s new national service man- 
ager, telephoned me. He not only spent 
some time on the phone “walking me 
through” the problem (I know nothing 


. about the inside of a computer), but also 


arranged to rush me hundreds of dollars’ 


| worth of new parts without payment in 


advance. He called back several times to 
check whether they had arrived. The 
problem, an auxiliary disk controller, was 
sent back with the unneeded parts he sent, 
on an exchange basis for $65. 

Dynabyte’s policy of total customer 
satisfaction should be contrasted with an 
increasing number. of firms in our society 
that become incommunicado after the 
sale. I have never experienced anything 


like the customer support given by 
Dynabyte. 


Benjamin D Singer 


| Faculty of Social Science 


Department of Sociology 23 
University of Western Ontario 
London, Ontario, N6A 5C2, Canada 


Null Way To Run 


William Sommerfeld's |self-replicating 
program is an elegant one, but not quite 
the shortest. (See "Letters," March 1981 
BYTE, page 16.) That honor goes to the 
"null" program: 


which, if run, also prints exactly itself. 

Here is, I think, the smallest self- 
replicating and self-modifying program. 
Notice that the program it becomes is also 
self-replicating (in fact, the one mentioned 
above): 


1 LIST 
2 NEW 


Finally, if mere self-replication isn't 
enough, an infinitely self-replicating pro- 
gram: 


1 LIST 
2 RUN 


Robert F Barnes 
905 Delaware Ave 
Bethlehem PA 18015 


Expert Advice 


On page 52 of the January 1981 BYTE, 
there is a photo showing a power-line 
filter in a video terminal. (See photo 2 in 
Steve Ciarcia's "Electromagnetic In- 
terference.") 

The label on the capacitor is 0.1 pF at 
1000 V DC. BYTE readers should be 
warned that the selection of a DC-rated 
capacitor for use across the power line is a 
task for an expert. Nonexperts should use 
capacitors rated for the AC line voltage 
and recognized for this use by Under- 
writers Laboratories. 


R E Stutz 

Engineering Manager 

Special Components Operations 
Sprague Electric Company 
26899 S Mooney Blvd 

POB 5000 

Visalia CA 932788 
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MANAGER'S жада «ЖЕН | 
DILEMMA NO.2 bytomorow. —— MOSTEK. 


You can reduce 
the time lag between 
an idea and its execution with 
Mostek MD Series STD-Z80 BUS 
modules. In this system compo- 
nent approach, your engineer se- 
lects the functions he needs — 
CPU, memory, I/O, etc. Then, he 


is a development system 
and a stand-alone executive. 
And now, more than ever, 
STD-ZB80. BUS boards are the cost- 
effective edge. Because we've 
just reduced prices an average 
of 3096! Delivery is from stock 
through your Mostek distributor. 
inserts the compact STD-Z80 We also offer OEM discounts, 
BUS modules into a card cage. a one-year warranty, and more. 


Redesigns are as easy as adding, Prototype with Get all the facts today. Because 


exchanging, or deleting modules. | you never know when you'll 
mer speeds the design саса ӘТІ»280 BUS vt morrow: Contact Mostek. 
real-time multi-tasking execu- microsystems. 1215 West Crosby Road, Carroll- 
E ENG LS AME ona 


And а new Process BASIC that effective edge. Brussels: 762.18.80. 


E fe E 


(c; 1981 Mastek Corporation "Trademark of Digital Research Corp. MOSTEK" and МО Senes are trademarks of Mostek Corporation 
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Terminal Width Problems 
with the OSI Challenger 


Shel Sacks, 2 Eldorado Blvd, Plainview NY 11803 


If you use an OSI (Ohio Scientific) Challenger 1P com- 
puter with a video display having a line length or TW 
(terminal width) of less than 24 characters, you know 
that you cannot properly save programs on cassette. This 
is due to OSI's BASIC-in-ROM requiring a 72-character 
terminal width. In fact, 72 is the default value for the TW 
parameter, which is requested after the system is booted. 
But this problem of properly saving programs is easily 
solved. 

The TW parameter is found in memory location 15 
(decimal). The value of this parameter can be easily 


ODIN BY PETER FREY. 


FEATURE-PACKED TO MAKE YOU 
THE MASTER OF THIS GREAT STRATEGY GAME. 


Odin," a product of Alpha Beta, the Atkin, Frey, Morgan, Slate software 
group, plays the ancient game of Annexation (also known as Reversi) 
according to the modern rules specified by the United States Othello 
Association. Odin challenges and teaches on ten progressive levels. With 
impressive, crystal clear graphics. Plus these exciting and helpful features. 


changed by a POKE, either given in immediate mode or 
from within a program. You might want to try a few dif- 
ferent values and watch the changes in the display when 
listing a program. 

Due to overscan on the television that I use for a video 
display, I program with TW set at 22 so that I can see all 
characters as they are entered. When I'm ready to save 
the program on tape, I begin with a POKE 15,72, which 
returns the TW parameter to 72 and ensures that the pro- 
gram is saved properly. I then SAVE the program as 
usual. Ш 


We can't afford to! 
lose our wetlands. 


* The ability to set up any position. 
* Display a complete record of 
all moves. 
* Instant replay in graphic detail. 
* Instant strategic evaluation. 
* Odin thinks on opponent’s time. 


* Tutor mode. 

* Take back one move. 

* Opening library. 

* Change sides anytime. 

* Change the level of play easily 
during the game. 


FREE MEMBERSHIP. 


Order Odinand get a free 
United States Othello 
Association membership, 
including a compli- 
mentary subscription to 
the Othello Quarterly. 


TO ORDER or for the 
name of your nearest 
dealer. CALL TOLL 
FREE. 800-621-5199 


OTHELLO 


(In Illinois 800-972-5855). 


Or write Odesta 
Publishing 930 Pitner, 


| Evanston, Illinois 60202. 
| Apple™ Disk 


(Atkin/Frey) 
TRS-80"(32K) 


$40.00 


Disk $34.95 


ODESTA 
PUBLISHING 


ple is the registered trademark of Apple, Inc. 
TRS: 80 is a registered trademark of Tandy Corporation, 


Coming soon from Odesta дылы d David Slate’s Checkers. 
John Morgan’s Game Disk. 
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ог years, marsh- 
es, swamps and 
bogs have been 
B Й drained and filled 
VE — forfarmlands 
p and manmade 

Be "improvements." 

= = But we need our 
‘wetlands. They're 
| natural Fish farms 
ы and homes far small 
imals and birds. They 
| provide a buffer from 
T Y ; floods and storms. 
i Millions of 
acres of 

XI » "wetlands have 
already been destroyed. 

' We cant recreate our wet- 
И ‘lands once they're gone. We can 
preserve those we have. You can help. 
Join the National Wildlife Federation, 
М» Department 103, 1412 16th Street, 
NW, Washington, DC 20036. 
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most versatile personal computer. 


The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a 2-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 


Plug and go. The SoftCard system 
starts with a 2-80 based circuit card. 
Just plug it into any slot (except O) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 


CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 
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BASIC included. A powerful tool, 
BASIC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 

More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 


«СОБОР 


CONSUMER * PRODUCTS 


Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile persona! 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 

SoftCard is a trademark of Microsoft. Appie Il and 
Apple Il Plus are registered trademarks of Apple 
Computer. 2-80 Б a registered trademark of Zilog, 


Inc. CP/M is a registered trademark of Digital 
Research, Inc. 


Microsoft Consumer Products, 400 108th Ave. N.E., 
Bellevue, WA 98004. (206) 454-1315 


The Santa Cruz Open 


Othello Tournament for Computers 


In mid January, when the Midwest 
and Northeast were weathering 
heavy snows and subzero tempera- 
tures, programmers from the US and 
abroad, laden with microcomputers 
or terminals and modems, traveled to 
the University of California in sunny 
Santa Cruz, for the Santa Cruz Open 
Othello Tournament. Each program- 
ming team had been preparing for 
months for decisive head-to-head 
competition in which only one pro- 
gram would triumph as champion. 
For individuals accustomed to 
solitary, cerebral pursuits, this tour- 
nament provided a public arena in 
which to demonstrate their skills. 

The focus of this concentrated 
preparation was a complex strategy 
game, originally called Annexation, 
then renamed Reversi. It is now 
known as Othello, a trade name of 
CBS Inc. The rules of play and 
strategic ideas for this game have 
been discussed in earlier issues of 
BYTE (see references at the end of this 
article). 

The University of California, Santa 
Cruz (UCSC), was an unconventional 
site for this electronic confrontation. 
The campus buildings are nestled 
among redwood trees on a hill over- 
looking Monterey Bay, an area of 
mostly undisturbed natural beauty. 
When the visitors arrived on campus 
for the weekend tournament, many 
must have thought they had been 
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Peter W Frey 
Visiting Professor 
University of California 
421 Kerr Hall 
Santa Cruz CA 95064 


misdirected to a meeting of the Sierra 
Club. 

The weekend was filled with many 
little surprises. Despite our careful 
plans, campus security forgot to open 
the fortress-ike Applied Science 
building at the appointed hour. After 
traveling great distances at con- 
siderable expense, the competitors 
found themselves at a closed gate sur- 
rounded by dense forest. Members of 
the security force finally responded to 
our panicky telephone calls and 
opened the main gate, but then they 
promptly departed, leaving all of the 
rest rooms locked. The problems 
were eventually taken care of, 
however, and the Othello tourna- 
ment gained a momentum of its own 
and proceeded in reasonable order. 


Twenty teams were 
represented— more 
entries than in any 
computer-chess 
competition. 


Tournament information was sent 
to potential participants last 
September. Later in the fall, most of 
the personal computing magazines 
carried announcements of the event. 
Even though Othello is a recent in- 
troduction to this country from 


Japan, it has gained a loyal following, 
and the organizers were surprised by 
the large number of individuals who 
responded enthusiastically. When 
tournament day arrived, 20 teams 
were represented—more entries than 
in any computer-chess competition, 

The Santa Cruz Open was note- 
worthy also in respect to its budget. 
There wasn't any. Nevertheless, the 
event managed to take on the ap- 
pearance of a big-time competition 
because of the enormous enthusiasm 
of the participants and the generous 
support from various segments of the 
computing community. 

At the request of Dan and Kathe 
Spracklen, Fidelity Electronics and 
the Hayden Book Company provided 
air transportation from New York for 
the tournament director, Jonathan 
Cerf. Jonathan had recently returned 
from London where he had wrested 
the World Othello Championship 
from the Japanese. It was the first 
time that anyone outside Japan had 
held the title. For US Othello players, 
Jonathan's victory was akin to our 
hockey team's victory over the Rus- 
sians at the 1980 Winter Olympics. 
We were extremely pleased to have 
Jonathan with us, and he turned in an 
absolutely superb job as tournament 
director. His efforts were aided by a 
computer program I had written to 
keep track of match outcomes, 


Text continued on page 32 
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megaytor and apple 


the perfect coupic 


MEGASTOR consists of two very reliable 8-inch drives, complete with integral power 
supply and controller card for APPLE Il. 
Any software currently running under APPLE Il DOS will run Оп MEGASTOR. 


special software is available to conygrt APPLE II DOS files to IBM 3741 Ebcdic-formatted 
files, and to read IBM-formatted files. 


MEGASTOR offers the user: 
\ 1.1 or 2.2 megabytes of 
storage per dual- 


uw drive unit. 
5 ae’ ey) |!) | 
meu Full APPLE II 
Ai ІШ compatibility. 
sd | Digfributorship 


and overseas 
enquiries 
welcomed. 


*Apple is a trade mark 
of Apple Computer Inc. 
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“Мазак House, 
J жж 8 Stuart Road 
High Wycombe, Bucks, 
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A Major Breakthrough 


The 


The System 2800 is the next logical step in the 
continuing line of innovative products from the 
Systems Group. 


Unbeatable S-100 Memory Boards 
First was the development of the DMB6400 
series of S-100 Memory boards featuring the 

-- innovative Bank 
Select switching 
technique. This 
enables users to 
software select 
up to four totally 
independent 
memory banks 
per board. 


The 2nd Generation 
Then came the 2nd Generation of IEEE S-100 

COMPATIBLE Z80 PROCESSORS, FLOPPY DISK 
CONTROLLERS and SERIAL I/O BOARDS. Each 
has been designed for single user, multi-user or 


network operating systems 
such as CP/M®, 

MP/M™, CP/Net™ 

and OASIS™., 


The Next 

Logical Step ... 

We challenged our design team to create an 
innovative yet competitive system utilizing our 
existing line of field proven, dependable S-100 
boards. The result: a highly reliable, quality built, 
state of the art microcomputer that gives you 
the cost/performance edge you need to be a 
leader in your field. 


The System 2800 comes with a choice of 
operating systems: CP/M with an enhanced 
CBIOS for single user systems and either MP/M 
or OASIS for multi-user, multi-tasking systems. 
MP/M is available with either a standard or 


CP/M MP/M and CP/Net are trademarks of Digital Research 
OASIS is a trademark of Phase One Systems 


enhanced XIOS. The CP/M based System 2800 
provides improved diagnostic reporting capability 
and increased sector sizes of 1024 bytes yielding 
disk performance throughput increases up to 
400% over standard unblocked systems. 


The enhanced multi-user, multi-tasking MP/M 
based System 2800 provides the same advanced 
features as CP/M. In addition, this interrupt 
driven implementation can offer performance 
throughput increases up to 2000% thru 
extensive disk buffering for applications 
requiring a large number of disk accesses. 


Also available is the OASIS operating system 
with ISAM files, automatic record locking and 
multiple-user print spooling. 


Ail operating systems are available in either 
floppy or hard disk configurations. The disk 
drive selection includes single or double sided, 
double density 8-inch floppies with up to 2.52 
megabytes of formatted storage per system, 
expandable to 5.04 megabytes, and an 8-inch 10 
megabyte winchester hard disk. 


Cost Effective Reliability 

Dealers, OEM's and System Integrators share 
many common needs. Not the least of these is 
dependable products. That's why we back our 
System 2800 with our established reputation for 
high quality products, superior support, prompt 
and courteous service, and a one-year warranty. 


Take the next logical step. See your nearest 
computer dealer, or contact us for the complete 
story on our S-100 family of board products and 
enhanced systems. 


Systems Group 


A Division of MEASUREMENT systems & controls 


incorporated 


1601 Orangewood Ave. 
Orange, Calif. USA 92668 
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN 


For International Sales Inquiries contact: SIGMA INTERNATIONAL, INC., P.O. 
Box 1118, Scottsdale, AZ 85252 USA (502) 994-3435 / Telex 165 745 Sigma 


| Introducing 4 new programs the 


These new programs are going to ао  VisiDex. The VisiDex™ program VisiPlot. The VisiPlot™ program 

for you just whatourVisiCalc'" program makes it a snap for you to remem- makes it easy to see what your 

has done: make your computer work Бег anything, and everything, numbers really say. 

harder, so you can work smarter! you dont want to forget. It adds real meaning to financial 
They'll enable a personal com- Its a free-form personal filing analysis, forecasting, budgeting and 

puter to take over more of those program with nearly unlimited cross business planning. Because VisiPlot 

tasks eating up so much of your referencing. takes hard-to-grasp numbers and au- 

time. That'll give you more time to VisiDex “thinks” and 'remem- tomatically turns them into easy-to- 

concentrate on the tasks where your bers" just the way you ask it to—so comprehend charts and graphs, 

skills, experience and intuition can you can access it anyway you want, right before your eyes! 

do the most good. Things like think- and find exactly what you want— All kinds of charts and graphs, 

ing, planning and managing. instantly! with all kinds of flexibility in titling, 
A personal computer can help shading, and color—all at the touch 

you do all these things better. And of a few buttons! 

Personal Software™ programs will 

help you do them best! 


| 1990 PERSONAL MOFTOARE FNC, . А А 
Apple f» a registered insdematk af Apple Cumpuser, Inc. Ask your favorite retail computer dealer for a demonstration of the Personal Software programs. 


- 


VisiTrend/VisiPlot. If you want 
sophisticated trend forecasting and 
statistical analysis—and you know 
how hard it is to create them by 
hand—you'll want to get your hands 
on the VisiTrend/VisiPlot™ program! 
This program will enable you 
to rapidly perform regressions and 
time series analysis, plus providing 


you with comprehensive charting 
and graphing capabilities. 


VisiTerim. The VisiTerm"" program 
enables you to reach out to the 
world. 

With VisiTerm, youll be able to 
use your personal computer to com- 
municate with larger computers, to 
tap into data networks, to communi- 
cate with other personal computers. 

VisiTerm gives you all the 
benefits of a personal computer, 
plus all the advantages of an intelli- 
gent terminal, all in one package. 


All of these programs are currently 
available for the Apple II and II Plus. 
Besides their many individual ben- 
efits, these new programs deliver | 
an even greater total benefit. That's 
because many of them interact 
with each other and with our new, 
enhanced version of VisiCalc. 
Together, they give you an 
unprecedented family of personal 
computing capabilities; making the 
computer work harder, so you 
can work smarter! 


Or call us at (408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086. 
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Teat continued from page 26: 

calculate standings, and make pair- 
ings for each new round. The pro- 
gram ran on a Radio Shack Model III 
TRS-80 lent to us by the local Radio 
Shack retailer. 

We also received generous assist- 
ance from many others. BYTE 
Publications offered a prize of an 
autographed, bound set of its early 
volumes. The Computer Room, a 


Photo 1: Peter Frey, the author, waits patiently for his TRS-80 to calculate its next 


move. 


Photo 2: Dan and Kathe Spracklen record the move of Larry Atkin's machine as he 


reaches for the chess clock. 
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retail establishment in nearby Scotts 
Valley, provided two Commodore 
PET computers for the weekend. One 
of these machines was used to run the 
program of our most distant entrant, 
Anders Kierulf, who was competing 
by proxy from the University of 
Zurich in Switzerland. Members of 
the local Apple and TRS-80 users' 
also volunteered their 


groups 


E 


c 


assistance. Several ran programs for 
entrants who could not be at the tour- 
nament site. 

To accommodate individuals 
operating from large machines at dis- 
tant locations, six of my colleagues at 
UCSC donated the use of their offices 
and telephones for the weekend. This 
arrangement avoided the consider- 
able expense of installing telephones 
in the main tournament room and 
also provided some unexpected enter- 
tainment. Prior to the tournament, 
we had completed a university requi- 
sition to obtain keys for each office. 
On the first day of the tournament, I 
assigned office keys to each of the 
mainframe participants so that their 
terminals and modems would be 
secure. Imagine my chagrin when I 
learned that most of these keys did 
not work. The weekend was only a 
few hours old, and already some of 
the participants were starting to 
wonder if the tournament organizer 
had all of his marbles in the right 
place. A hastily discovered master 
key saved us. 

Having six participants located in 
faculty offices away from the main 
tournament room also led to some 
logistical complications. When a 
microcomputer was paired with a 
mainframe, it was a simple matter to 
move the microcomputer into the 
proper office. When two mainframes 
were paired, the solution was not so 
easy since each was anchored to a 
telephone outlet. The problem was 
eventually solved by borrowing a few 
tricks from the ancient Greeks. Spec- 
tators who had dropped by to see this 
curious event were treated to a 
modern version of the marathon. 
Moves were relayed from one office 
to another, sometimes located on dif- 
ferent floors, by messengers running 
as fast as possible. The spectators, I 
am sure, were impressed by our 
brilliant use of modern technology. 

The tournament involved a David 
versus Goliath theme as well. Not 
only were lowly TRS-80s matched 
against large systems like the Control 
Data Cyber 170/730 and the Univac 
11/40, but many first-time com- 
petitors found themselves sitting 
across the table from computer 
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This high quality professional computer monitor 80 character display makes it ideal for word 
provides sharp, clear display of up to 80 characters by processing and scientific applications. 
25 lines of text, making it ideal for word processing as 
well as standard business applications. 


Lightweight industrial grade construction gives 
maximum portability with reliable operation. 


Color monitor also available for Apple" Atari" and NEC America, Inc. 
other popular computers. See your authorized NEC 1401 Estes Avenue 
America Dealer. Elk Grove Village, IL 60007 


Apple ss 3 registered tracemark cf Appie Computer, Inc 


Atari is a «өре trademark of Aran inc 


Representative at 


Programming 


Rank Author(s) Affiliation Tournament Site Hardware Language Wins-Losses 
1 Paul Rosenbloom Carnegie-Mellon Univ Kate Rosenbloom DEC KA10 SAIL 8-0 
Pittsburgh PA 
2 Charles Heath Instant Software author Model | TRS-80 Assembler 7-1 
Peterborough NH 
3 Бап and Kathe Fidelity Electronics authors 4 MHz 6502 Assembler 7-3 
Spracklen Miami FL 
4a Peter Frey Northwestern Univ author Model | TRS-80 Assembler 7-4 
Evanston IL 
4b Larry Atkin Applied Concepts Larry Atkin 2 MHz 6502 Assembler 5-4 
Peter Frey Garland TX 
6 Stephen Cheng DataSoft Inc author Model | TRS-80 Assembler 4-4 
San Jose CA 
7 | Anders Kierulf Univ of Zurich Stuart Hastings Commodore PET Assembler 5-4 
Zurich, Switzerland 
8 Rob Phillips Univ of Maryland James Morgan Univac 11/40 Pascal 5-4 
Colege Park MD 
9a Douglas Larson Hewlett-Packard authors HP-1000 FORTRAN 4-4 
Paul Gootherts San Jose CA 
9b Bill Tomlinson California State authors CDC CYBER 170/730 BASIC 4-4 
Mark Faron Univ, Northridge 
Chris Gates 
11 Richard Adams Data General author C/330 Eclipse Pascal 4-3 
Dayton OH 
12 David Levy Philidor Software authors 2 MHz 6502 Assembler 4-4 
Kevin O'Connell London, England 
13 Nick Jacobs Univ of California author MODCOMP BCPL 3-5 
Berkeley CA 
14 Michael Riley AB Computers Ernest Maharenke Commodore PET Assembler 3-4 
Montgomeryville PA 
15a Gerhard Ringel Qantel Corporation authors Qantel System 220 Assembler 3-5 
Dan Jones Hayward CA 
15b Ron Burke Summit NJ Philip Manoff Model | TRS-80 Assembler 3-5 
17 Bill Kemper Hewlett-Packard John Sechrest HP-85 BASIC 2-6 
Corvallis OR 
18 Brian Redman Bell Telephone Brian Redman VAX 11/780 C 2-6 
Lynn Aston Labs, Whippany NJ 
19 Peter Frey Northwestern Univ Kurt Inman Model | TRS-80 BASIC 1-5 
Evanston IL 
20 Jack Decker The Alternate Source Greg Vaughan Model | TRS-80 BASIC 1-7 
Lansing MI 


Table 1: Final standings for the Othello Tournament held at UCSC on January 17 and 18, 1981. 


luminaries such as Dan and Kathe 
Spracklen, David Levy, or Larry 
Atkin. These tournament regulars 
had ten times as much experience as 
everyone else combined. Despite this, 
several of the newcomers turned in 
impressive performances. 


Tournament Rules 

The tournament rules closely 
followed those adopted for human 
competition by the United States 
Othello Association (USOA). Each 
contestant was allowed a maximum 
of 30 minutes for each game and 
moves were communicated using 
standard USOA notation. Pairings in 
the first round were determined by a 
random process. This was necessary 
because many programs had not been 
used in tournaments or they had been 
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modified extensively since their last 
public performance. 

A modified Swiss procedure was 
used to make the pairings for all 
subsequent rounds. At the end of 
each round, all of the contestants 
were ranked on the basis of their 
won-lost records and by cumulative 
piece differential when records were 
equivalent, Matches were then slated 
between the programs in first and sec- 
ond place, third and fourth place, 
fifth and sixth place, and so on. When 
this led to a pairing between con- 
testants who had already met, a 
modified set of pairings was prepared 
which approximated the initial plan 
as Closely as possible. The Model III 
TRS-80 performed these contestant- 
juggling acts quickly and accurately. 
This system of pairings insured that 


each contestant met an opponent of 
relatively similar strength. Although 
this decreased the number of lopsided 
outcomes, the won-lost records did 
not accurately reflect the relative 
playing strength of each program. 
After the planned eight rounds had 
been completed, five programs were 
tied with records of five wins and 
three 1055е5. Tournament director 
Cerf arranged several playoff 
matches between ‘contestants who 
could stay: a few extra hours. The 
addition of these extra matches, plus 
the cancellation of several others 
because of telephone problems, led to 
an unequal number of matches for the 
different programs. To arrive at final 
rankings, we used a Guttman scaling 
technique, instead of more conven- 
tional procedures. This is an iterative 
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TRS-80 COMPUTING EDITION 


The Percom Peripheral 


35 cents 


Percom’s DOUBLER II" tolerates wide variations in media, drives 


GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 
proved version of the Company's innovative 
DOUBLER” adapter, a double-density plug-in 
module for TRS-80' Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER 1“ so named, permits even great- 
er tolerance in variations among media and 
drives than the previous design. 


Like the original DOUBLER, the DOU- 
BLER II plugs into the drive controller IG 
socket of a TRS-80 Model I Expansion Inter- 
face and permits a user to run either single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan- 
dard Tandy Model I drive system. 

Moreover, a DOUBLER П equips a Model I 
with the hardware required to run Model 111 
diskettes. 

(Ed. Note: See “05-80%: Bridging the TRS- 
80" software compatibility gap" elsewhere on 
this page. ) 

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. 

According to Mauch, this design is more 
toerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 


Mauch said “A DOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation.” 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

“You plug in a Вус DOUBLER II and 
then forget it,” he said 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acteristic of magnetic data recording. 


The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS", a TRSDOS’- 
compatible disk operating system 
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Circuit misapplication causes diskette read, format problems. 


High resolution key to reliable data separation : 


GARLAND, TEXAS — The Percom 
SEPARATOR” does very well for the Radio 
Shack TRS-80* Model I computer whar the 
Tandy disk controller does poorly at best: reli- 
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for- 
mat verification failures and repeated read 
retries. 


CRCERROR-TRACK LOCKED OUT 


The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misap- 
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 


The Percom Separator substitutes a high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
resolution one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies — for example, two- or four- 


megahertz — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (El). 


Not a kit — some vendors supply an un- 
tested separator kit of resistors, [Cs and other 
Di lente s that may be installed by mod- 
ifying the computer the Percom 
SEPARATOR is a Шу assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con- 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fae- 
tory. The factory toll-free order number is 
1-800-527-1592. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Сігсів 310 on inquiry card. 


PRICES AND SPECIFICA TIONS SUBJECT TOCHANGE WITHOUT NOTICE. 


fSTrademarkof Percom Data Company, Inc. 


Owners of original DOUBLERs may pur- 
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur- 
chase of an original DOUBLER is required, 
and each DOUB ЕК owner may purchase only 
one DOUBLER ll at the $30.00 price. 

The Percom DOUBLER П is sa from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1592. 


Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 309 on inquiry card. 


All that glitters is not gold 
OS-80™ Bridging the TRS-80* 
software compatibility gap 


Compatibility between TRS-80' Model 1 diskettes and 

hepa new Tm Ш is about as genuine as a gold-plated lead 
ruge 

Te - Model I TRSDOS' diskettescan be read on a Model 

lil. But first they must be converted and re-recorded for 

Model III operation. 

And you cannot write to a Model 1 TRSDOS ‘diskette. 
Not Nh a Model III. You cannot add a file. Delete a file. Or 
inany way modify a Model | TRSDOS diskette with a Model 
ЦІ computer. 


Furthermore, your converted TRSDOS diskettes cannot 
be converted back for Model | operation. 

TRSDOS is a one-way street. And there's no retreating. 
A point to consider before switching the company's payroll 
to your new Model ПІ. 


Real software compatibility should allow the direct, im- 
mediate interchangeability of Model і and Model III disket- 
tes. No read-only limirations, no conversion/re-recordin 
steps and no chance to be left high and dry with Model II ЇЇ 
diskettes that can’t be run оп а Model I. 


What's the answer? The answer is Percom's OS-80% 
family of TRS-80 disk operating systems. 
OS. 80 programs allow direct, immediate interchangeability 
of Model | and Model Iil diskettes. 
You can run Model 1 паре ensins с ри оп а Моде! 
lil; install Percom's plug-in DOUBLER® adapter in your 
Aa 1, ш you сап гип double- Гар Model lll diskettes 


£s s no conversion, no re-recording. 

Slip an OS-80 diskette out of your Model | and insert it 
directly in a Model 11. 

And vice-versa. 

Just have the correct OS-80 disk operating system — 
OS-80, OS-80D or OS-80/1lI — іп each computer. 


Moreover, with OS-80 systems, you can add, delete, and 
update files. You can read and write diskettes regardlessof the 
system of origin. 

OS-80 is the original Percom TRS-80 DOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 

OS-80 is the Percom system about which a user wrote, in 
Creative Computing magazine, ". . . the best $30.00 you 
will ever spend." 


Requiring only seven Kbytesof memory, OS-80 disk oper- 
ating systems reside completely in RAM. There'sno need to 
dedicate a drive exclusively for a system diskerte. 

And, unlike TRSDOS, you can work at the track sector 
level, def ining and controlling data formats — in BASIC — 
to create simple or complex data structures that execute 


more quickly than TRSDOS files. 


The Percom OS-80 DOS supports single-density opera- 
tionof the Model | computer— price is$29.95; the OS-30D 
supports double-density operation of Model I computers 

Sante with a DOUBLER or DOUBLER II; and, OS-80/ 
Ill — for the Model Ill of course — supports both single- and 
double-density operation. OS-80D and OS-80/Iil each 


sell for $49.95. 


PRICES DO NOT INCLUDE HANDLING AND SHIPPING. 


РЕКСОМ DATA COMPANY, INC. 211 N. Kirby Street Garland, Texas 75042 (214) 272-5421 
*TRS-80andTRSDO Sare trademarks of Tandy Corporation which has no relationship to Percom Data Company. 


+Creative Computing Magazine. June, 1980, page 26. 


process .that attempts to order the 
contestants in a way that produces 
the greatest degree of transitivity. 
That is, each program should be able 
to defeat those below it in the stand- 
ings and should lose to those above it. 
Our final standings, shown in table 1, 
closely approximate this goal in 
respect to the matches that were 
played in the tournament. 


The Winners 
The champion program was lago, 
written by Paul Rosenbloom, a fifth- 


year graduate student in computer 
science at Carnegie-Mellon Universi- 


ty in Pittsburgh. His DEC KA10 pro- 


gram performed remarkably well, 
defeating all opponents. In a tourna- 
ment held six months earlier at 
Northwestern University, Paul's pro- 
gram placed third in the machine 
competition, finishing behind the 
Spracklens program and my pro- 
gram. Since then, everyone had made 
major improvements. Paul had ap- 
parently learned more than the rest of 
us. Progress has been so substantial 
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that any one of the top eight pro- 
grams at Santa Cruz is probably 
strong enough to defeat the program 
that placed first at Northwestern. 
Paul could not be in Santa Cruz, so 
he vigilantly monitored the contests 
from Pittsburgh while his sister Kate, 
a professional: programmer working 
in Mountain View, California, 
operated a terminal at UCSC. 

Second place, and top microcom- 
puter honors, was won by first-time 
competitor Charles Heath of 
Waltham, Massachusetts. After 
several playoff matches, the 
Spracklens placed third. Fourth place 
was shared by Larry Atkin and 
myself. Stephen Cheng from San 
Jose, another newcomer to the tour- 
nament circuit, came in sixth. Anders 
Kierulf, the Swiss entrant, finished 
seventh and Rob Phillips, who re- 
cently received his PhD from the 
University of Maryland, took eighth 
place. 

One of the surprises of the tourna- 
ment was the impressive showing of 
the microcomputers and hand-held 
electronic units. Devices based on the 
Zilog Z80 or the MOS Technology 
6502 microprocessors finished in 
positions two through seven. The 
Cyber 170 entry tied for ninth place 
and the VAX 11/780 system came in 
18th. All of the programs running on 
large machines were operated in time- 
sharing environments and this 
hindered their performance. In addi- 
tion, these programs were compiled 
from high-level languages, while the 
microprocessor-based entries that 
placed well in the tournament were 
all written in assembly language. 
Some of the advantages of the larger 
machines, such as bigger word size or 
faster floating-point arithmetic, are 
not particularly important for 
Othello where most operations in- 
volve simple symbol manipulation. 

Microprocessor-based units have 
also benefited from recent hardware 
improvements. For example, the 
6502-based units entered by David 
Levy and Larry Atkin are designed to 
run at twice the speed of the Apple 
computer. The tournament version of 
the Spracklens' program used special- 
ly prepared hardware to run four 


times as fast as the Apple. At this 
speed, the 6502 generates so much 
heat that a special cooling unit is 
required. The two strongest TRS-80 
programs were also run at clock rates 
faster than Tandy intended. The unit 
as it comes from the factory runs its 
Z80 processor at 1.8 MHz, less than 
half the speed for which it was de- 
signed. There are several speed-up 
kits available commercially for the 
TRS-80, and these may be useful op- 
tions for the serious chess or Othello 
player. I have been especially pleased 
with the reasonable price and reliable 
operation of the kit from Archbold 
Electronics. 


Learning and Playing 

Machine Othello programs are 
becoming good enough to make 
useful contributions to human play. 
In the endgame, computers can play 
perfectly, selecting a final sequence of 
moves that guarantees them the max- 
imum final disk count. In this respect, 
they are as good or better than any 
human. Cerf has played several of 
these programs and reports that his 
endgame play has improved notice- 
ably. This may be the first case in 
which a machine has become suffi- 
ciently. proficient at a complex 
strategy game to serve as a useful 
sparring partner for the world cham- 
pion. 

Tournaments like the Santa Cruz 
Open provide a rigorous test for new 
software and the occasion for infor- 
mation exchange. Few programmers 
are eager to reveal their most impor- 
tant secrets, but one must divulge 
some information in order to get 
ideas from others. Santa Cruz was a 
great learning experience. It was com- 
forting to discover that other ap- 
parently sane persons had been work- 
ing day and night for months on their 
creations. The enjoyable camaraderie 
reinforces each one’s belief that the 
shared enterprise is reasonable and 
worthwhile. 

Othello seems to be rapidly over- 
taking chess as the most popular 
strategy game for computer program- 
ming. Eighteen months ago few 
serious Othello programs existed. 
Today there are more than two 


dozen, and the number is increasing 
at a rapid pace. 

The keen interest in machine 
Othello reflects the inherent fascina- 
tion of the game and its logical struc- 
ture that facilitates programming. 
The game is conceptually complex 
and yet the move-generation and 
evaluation routines can be compact 
and architecturally aesthetic. The 
challenge of chess is there with fewer 
programming headaches. I expect 
that the current love affair between 
Othello and microcomputers will 


produce a long and happy marriage. 
Long before the final match was 
played at Santa Cruz, one question 
was asked by many: “When is the 
next tournament?" li 
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Build a Z8-Based Control 


Computer with BASIC, Part 1 


I hope you believe me when I say 
that I have been waiting years to pre- 
sent this project. For what has seemed 
an eternity, I have wanted a micro- 


computer with a specific combination - 


of capabilities. Ideally, it should be 
inexpensive enough to dedicate to a 
specific application, intelligent 
enough to be programmed directly in 
a high-level language, and efficient 
enough to be battery operated. 

My reason for wanting this is pure- 
ly selfish. The interfaces I present 
each month are the result of an 
overzealous desire to control the 
world. In lieu of that goal, and more 
in line with BYTE policy, I satisfy this 
urge by stringing wires all over my 
house and computerizing things like 
my wood stove. 

There are many more places I'd like 
to apply computer monitoring and 
control. I want to modify my home- 
security system to use low-cost 
distributed control rather than central 
control. I want to try my hand at a 
little energy management, and, of 
course, I am still trying to find some 
reason to install a microcomputer in a 
car (How about a talking dash- 
board?) 

Generally, the projects I present 
each month are designed to be at- 
tached to many different commercial- 
ly available microcomputers through 
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existing I/O (input/output) ports. 
Most of my projects are applicable 
for use on the small (by IBM stan- 


dards) computers owned by many - 


readers, but, unfortunately, a typical 
home-computer system cannot be 
stuffed under a car seat. 


The Z8-BASIC 
Microcomputer is a 
milestone in low-cost 
microcomputer 
capability. 


The time has come to present a ver- 
satile "Circuit Cellar Controller" 
board for some of these more am- 
bitious control projects. I decided not 
to adapt an existing single-board 
computer, which would be larger, 
more expensive, and generally limited 
to machine-language programming. 


‘Instead, I started from scratch and 


built exactly what I wanted. 

The microcomputer/controller I 
developed is called the Z8-BASIC 
Microcomputer. Its design and ap- 
plication will be presented in a two- 
part article beginning this month. In 
my opinion, it is a milestone in low- 
cost microcomputer capability. It can 
be utilized as an inexpensive tiny- 
BASIC computer for a variety of 
changing applications, or it can be 
dedicated to specialized tasks, such as 


security control, energy manage- 
ment, solar-heating-system monitor- 
ing, or intelligent-peripheral control. 
[Editor's Note: We are using the term 
"tiny BASIC" generically to denote a 
small, limited BASIC interpreter. The 
term has been used to refer to some 
specific commercially available prod- 
ucts based on the Tiny BASIC con- 
cept promulgated by the Peoples 
Computer Company in 1975....RSS] 

The entire computer is slightly 
larger than a 3 by 5 file card, yet it in- 
cludes a tiny-BASIC interpreter, 4 K 
bytes of program memory, one RS- 
232C serial port and two parallel I/O 
ports, plus a variety of other features. 
(A condensed functional specification 
is shown in the "At a Glance" text 
box.) Using a Zilog Z8 microcom- 
puter integrated circuit and 26132 
4 К by 8-bit read/write memory 
device, the Z8-BASIC Microcom- 
puter circuit board is completely self- 
contained and optimized for use as a 
dedicated controller. 

To program it for a dedicated 
application, you merely attach a user 
terminal to the DB-25 RS-232C con- 
nector, turn the system on, and type 
in a BASIC program using keywords 
such as GOTO, IF, GOSUB, and 
LET. Execution of the program is 
started by typing RUN. If you need 
higher speed than BASIC provides, or 
if you just want to experiment with 
the Z8 instruction set, you can use the 


GO@ and USR keywords to call 
machine-language subroutines. 

Once the application program has 
been written and tested with the aid 
of the terminal, the finished program 
can be transferred to an EPROM 
(erasable programmable read-only 
memory) via a memory-dump pro- 
gram and the terminal disconnected. 
Next, the 28-pin Z6132 memory com- 
ponent is removed from its socket 
and either a type-2716 (2 K by 8-bit) 
or type-2732 (4 K by 8-bit) EPROM 
is plugged into the lower 24 pins. 
(The choice of EPROM depends upon 
the length of the program.) When the 


Z8 board is powered up, the stored: 


program is immediately Е 
executed. The EPROM 
devices and the Z6132 
read/write memory 
device are pin- 
compatible. Permanent 
program storage is 
simply a matter of 
plugging an EPROM 
into the Z6132's socket. 

There is much more 
power on this board 
than is alluded to in this 
simple description. 
That is why I decided 
to use a two-part article 
to explain it. This 
month, I'll discuss the 
design of the system 
and the attributes of the 
Z8 and Z6132. Next 
month, I'll describe ex- 
ternal interfacing 
techniques, a few ap- 
plications, and the 
steps involved in transferring a pro- 
gram into an EPROM. 


Single-Chip Microcomputers 

The central component in the 
Z8-BASIC Microcomputer is a 
member of the Zilog Z8 family of 
devices. The specific component 
used, the Z8671, is just one of them. 
Unlike a microprocessor, such as the 
well-known Zilog Z80, the Z8 is a 
single-chip microcomputer. lt con- 
tains programmable (read/write) 
memory, read-only memory, and 
I/O-control circuits, as well as cir- 
cuits to perform standard processor 
functions. Microprocessors such as 


the Z80 or the Intel 8080 require sup- 
port circuitry to make a functional 
computer system. А single-chip 
microcomputer, on the other hand, 
can function solely on its own. 

The concept is not new. Single-chip 
microcomputers have been around 
for quite a while, and millions of 
them are used in electronic games. 
The designers of the Z8, however, 
raised the capabilities of single-chip 
microcomputers to new heights and 
provided many powerful features 
usually found only in general- 
application microprocessors. 

Typically, single-chip microcom- 


puters have been designed for 
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Photo 1: A prototype of the versatile "Circuit Cellar Controller, 
mally called the Z8-BASIC Microcomputer. The printed-circuit board 
measures 4 by 47% inches and has a 44-pin (two-sided 22-pin) edge con- 
nector with contacts on 0.156-inch centers. A 2716 or 2732 EPROM 
can be substituted for the Z6132 Quasi-Static memory, plugging into 

the same socket. 


microcontroller applications and op- 
timized for I/O processing. On a 
40-pin dual-inline package, as many 
as 32 of the pins can be I/O related. A 
ROM-programmed single-chip 
microcomputer used in an electronic 
chess game might offer a thousand 
variations in game tactics, but it 
could not be reprogrammed as a 
word processor. The ability to 
reorient processing functions and 
reallocate memory has generally been 
the province of microprocessors, with 
their memory-intensive architecture. 

The Z8 architecture (shown in 
figure 1a on page 40) allows it to 
serve in either memory- or I/O- 


intensive applications. Under pro- 
gram control, the Z8 can be con- 
figured as a stand-alone microcom- 
puter using 2 K to 4 K bytes of inter- 
nal ROM, as a traditional micropro- 
cessor with as much as 120 K to 
124 K bytes of external memory, or 
as a parallel-processing unit working 
with other computers. The Z8 could 
be used as а controller іп а 
microwave oven or as the processor 
in a stand-alone data-entry terminal 
complete with floppy-disk drives. 


Getting Specific: The Z8671 
The member of the Z8 family used 


in this project is the Z8671. This com- 


ponent differs from the 
garden-variety 28601 
chiefly in the contents 
of the ROM set at the 
factory. The pinout 


specification of the 
Z8671 is shown in 
figure 1b, and the 


package is shown in 
photo 2 on page 41. 
The 28671 package 
contains the processor 
circuitry, 2 K bytes of 
ROM (preprogrammed 
with a tiny-BASIC in- 
terpreter and a debug- 
ging monitor), 32 I/O 
lines, and 144 bytes of 
programmable (read/ 
write) memory. 

The operational ar- 
rangement of memory- 
address space is shown 
in figure 1c. The inter- 
nal read/write memory 
is actually a register file (illustrated in 
figure 2) composed of 124 general- 
purpose registers (R4 thru R127), 16 
status-control registers (R240 thru 
R255), and 4 I/O-port registers (RO 
thru R3). Any general-purpose 
register can be used as an accumula- 
tor, address pointer, index register, or 
as part of the internal stack area. The 
significance of these registers will be 
explained when I describe the tiny- 
BASIC/Debug interpreter/monitor. 

The 32 I/O lines are grouped into 
four separate ports and treated inter- 
nally as 4 registers. They can be con- 
figured by software for either input or 
output and are compatible with 
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Figure la: Block diagram of the Zilog Z8-family single-chip microcomputers. Their ar- 
chitecture allows these devices to serve in either memory- or I/O-intensive applications. 
This figure and figures 1b, 1c, 2, 3, and 4 were provided through the courtesy of Zilog 


Inc. 


LSTTL (low-power Schottky transis- 
tor-transistor logic). In addition, port 
1 and port O can serve as a multi- 
plexed address/data bus for connec- 
tion of external memory and 
peripheral devices. 

In traditional nomenclature, port 1 
transceives the data-bus lines DO thru 
D7 and transmits the low-order 
address-bus signals AO thru A7. Port 
O supplies the remaining high-order 
address lines A8 thru А15, for a total 
of 16 address bits. This allows 62 K 
bytes of program memory (plus 2 K 
bytes of ROM) to be directly ad- 
dressed. If more memory is required, 
one bit in port 3 can be set to select 
another memory bank of 62 K bytes, 
which is referred to as data memory. 
In the Z8-BASIC Microcomputer 
presented here, a separate data- 
memory bank is not implemented, 
and program and data memory are 
considered to be the same. 

The Z8 has forty-seven instruc- 
tions, nine addressing modes, and six 
interrupts. Using a 7.3728 MHz 
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crystal (producing a system clock rate 
of 3.6864 MHz) most instructions 
take about 1.5 to 2.5 ps to execute. 
Ordinarily, you would not be con- 
cerned about single-chip-microcom- 
puter instruction sets and interrupt 
handling because the programs are 
mask-programmed into the ROM at 
the factory. In the Z8671, however, 
only the BASIC/Debug interpreter is 
preprogrammed. Using this inter- 
preter, you can write machine- 
language programs that can be ex- 
ecuted through subroutine calls writ- 
ten in BASIC. This feature greatly 
enhances the capabilities of this tiny 
computer and potentially allows the 
software to control high-speed 
peripheral devices. (A complete 
discussion of the Z8 instruction set 
and interrupt structure is beyond the 
scope of this article. The documenta- 
tion accompanying the Z8-BASIC 
Microcomputer Board describes the 
instruction set in detail.) 

The final area of concern is com- 
munication. The Z8 contains a full- 
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Figure 1b: Pinout specification of the 
Zilog Z8671 microcomputer. The Z8671 is 
a variant of the basic Z8601 component of 
the Z8 family. The Z8671 is used in this 
project because it contains the 
BASIC/Debug interpreter/monitor іп 
read-only memory. Other members of the 
Z8 family are supplied in different 
packages, chiefly to support system- 
development work. 


duplex UART (universal asyn- 
chronous receiver/transmitter) and 
two counter/timers with prescalers. 
One of the counters divides the 
7.3728 MHz crystal frequency to one 
of eight standard data rates. With the 
Z8671, these rates range between 110 
and 9600 bps (bits per second) and 
are switch- or software-selectable. 

A block diagram of the serial-I/O 
section is shown in figure 3. Serial 
data is received through bit O of port 
3 and transmitted from bit 7 of port 3. 
While the Z8 can be set to transmit 
odd parity, the Z8671 is preset for 1 
start bit, 8 data bits, no parity, and 2 
stop bits. Received data must have 1 
start bit, 8 data bits, at least 1 stop 
bit, and no parity (in this configura- 
tion). 


Quasi-Static Memory 
A limiting factor in small controller 
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Figure 1c: The operational arrangement of memory-address space inthe Z8 family. The 
regions labeled “program memory" and "data memory" may map to the same physical 
memory, or two separate banks may be used, selected through one bit of I/O port 3. 
The internal programmable (read/write) memory is a register file containing 124 
general-purpose registers, 16 status-control registers, and 4 I/O-port registers. 


designs has always been the trade-off 
between memory size and power con- 
sumption. To keep the number of 
components down and simplify con- 
struction, a designer generally selects 
a limited quantity of static memory. 
Frequently, the choice is to use two 
type-2114 1 К by 4 NMOS 
(negative-channel metal-oxide 
semiconductor) static-memory 
devices. In practice, however, the 
1 K-byte memory size thereby pro- 
vided is rather limited. It would be 
much better to expand this to at least 
4 K bytes. Unfortunately, eight 2114 
chips require considerably more 
circuit-board space and consume 
about 0.7 amps at +5 V. Not only 
would this make the design ill suited 
for battery power, it could never fit 
on my 4- by 4%-inch circuit board. 

Another approach is to use 
dynamic memory, as in larger com- 
puters. Dynamic memory costs less, 
bit for bit, than static memory and 
consumes little power. Unfortunate- 
ly, most dynamic-memory com- 
ponents require three separate 
operating voltages and special refresh 
circuitry. Adding 4 К bytes of 
dynamic memory would probably 
take about twelve chips. The advan- 
tages gained in reduced power con- 
sumption hardly justify the expense 
and effort. 

The solution to this problem, sur- 


prisingly enough, also comes from 
Zilog, in the form of the Z6132 
Quasi-Static Memory. Тһе 26132, 
shown in photo 4 on page 43, is a 
32 K-bit dynamic-memory device, 
organized into 4 K 8-bit (byte-size) 
words. It uses single-transistor 
dynamic bit-storage cells, but the 
device performs and controls its own 
data-refresh operations in a manner 
that is completely invisible to the user 
and the rest of the system. This 
eliminates the need for external 
refresh circuitry. Also, the Z6132 re- 
quires only a +5 V power supply. 
The result is a combination of the 
design convenience of static memory 
and the low power consumption of 
dynamic memory. All 4 K bytes of 
memory fit in a single 28-pin dual-in- 
line package, which typically draws 
about 30 milliamps. 

An additional benefit in using the 
26132 is that it is pin-compatible with 
standard type-2716 (2 K by 8-bit) 
and type-2732 (4 К by 8-bit) 
ЕРКОМ5. This feature is extremely 
beneficial when you are configuring 
this Z8 board for use as a dedicated 
controller. As previously mentioned, 
the Z6132 can be removed and an 
EPROM inserted in the low-order 24 
pins of the same socket.. Thus, апу 
program written and operating in the 
Z6132 memory can be placed in a 


Text continued on page 44 


LOCATION IDENTIFIERS 


255| STACK POINTER (BITS 7-0) SPL 
254| STACK POINTER (BITS 15-8) SPH 


253| REGISTER POINTER RP 
252) PROGRAM CONTROL FLAGS FLAGS 
251| INTERRUPT MASK REGISTER IMR 


250| INTERRUPT REQUEST REGISTER |IRQ 
249| INTERRUPT PRIORITY REGISTER |IPR 


248| PORTS 0-1 MODE POIM 


247| PORT 3 MODE P3M 


| NOT IMPLEMENTED 


| GENERAL PURPOSE 
REGISTERS 


Figure 2: An expanded view of the 
register-memory section of figure Ic, 
showing the organization of the register 
file. Any general-purpose register can be 
used as an accumulator, address pointer, 
index register, or as part of the internal 
stack area. 


Photo 2: The Zilog Z8671 single-chip 
microcomputer, a member of the Z8. 
family of devices. This dual-inline | 
package contains the processor cir- 

| cuitry, 2 K bytes of ROM, 32 I/O | 
lines, and 144 bytes of programmable 
memor y. 
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Photo 3: A photomicrograph of the silicon chip containing the working parts of a Z8 microcomputer. 


The following items are available Z8-BASIC Microcomputer Z8-BASIC Microcomputer power supply 

from: Documentation includes: (Size: 24 by 4Y, inches) 
The MicroMint Inc Z8 Technical Manual, Z8 Product Provides: +5 V, 300 mA 
917 Midway Specification +12 V, 50 mA 
Woodmere NY 11598 Z6132 Product Specification —12 V, 50 mA 
Telephone: BASIC/Debug Manual Assembled and tested....$35 
(800) 645-3479 (for orders) Z8-BASIC Microcomputer Construc- Kit....$27 
(516) 374-6793 (for technical information) tion/Operator's Manual 

Assembled and tested....$170 

Kit....$140 


All printed-circuit boards are solder-masked and silk-screened. 

The documentation supplied with the Z8 board includes approximately 200 pages of materials. It is available separately for $25. This 
charge will be credited toward any subsequent purchase of the Z8 board. 

Please include $4 for shipping and handling. New York residents please include 7% sales tax. 
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At a Glance 


Name 
Z8-BASIC Microcomputer 


Processor 

Zilog Z8-family Z8671 8-bit microcomput- 
er with programmable (read/write) 
memory, read-only memory, and I/O in a 
single package. The Z8671 includes a 

2 K-byte tiny-BASIC/Debug resident in- 
terpreter in ROM, 144 bytes of scratch- 
pad memory, and 32 I/O lines. System 
uses 7.3728 MHz crystal to establish clock 
rate. Two internal and four external inter- 
rupts. 


— psit x 
БІРТЕ 
1 


я =—— 


Memory 

Uses Z6132 4 K-byte Quasi-Static 
Memory (pin-compatible with 2716 and 
2732 EPROMs); 2 K-byte ROM in Z8671. 
Memory externally expandable to 62 K 
bytes of program memory and 62 K bytes 
of data memory. 


Photo 4: The Zilog Z6132 Quasi-Static Memory device, shown with the hood up. 

This component stores 32 K bits in the form of 4 K bytes in invisibly refreshed Input/Output 

dynamic-memory cells. Serial port: RS-232C-compatible and 
switch-selectable to 110, 150, 300, 1200, 
2400, 4800, and 9600 bps. 

Parallel I/O: two parallel ports; one 
dedicated to input, the other bit- 
programmable as input or output; pro- 
grammable interrupt and handshaking 
lines; LSTTL-compatible. 

External I/O: 16-bit address and 8-bit 
bidirectional data bus brought out to ex- 
pansion connector. 


BASIC Keywords 
GOTO, GO@, USR, GOSUB, 
— — IF...THEN, INPUT, LET, LIST, NEW, 
m < Л КЕМ, RETURN, RUN, STOP, ІМ, 

(БЕЗ ee серу PRINT, PRINT HEX. Integer 

IL ыыы arithmetic/logic/operators: +, —, /, *, 

and AND; BASIC can call machine- 

language subroutines for increased execu- 
tion speed; allows complete memory and 
register interrogation and modification. 
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Power-Supply Requirements 

+5 V +5% at 250 mA 

+12 V +10% at 30 mA 

—12 V +10% at 30 mA 

(The 12 V supplies are required only for 
RS-232C operation.) 


| 
al 
—— 
i 
| 


Dimensions and Connections 
4- by 4%-inch board; dual 22-pin 
>”. | (0.156-inch) edge connector. 25-pin RS- 
ж. 232C female D-subminiature (DB-25S) 
—— MM - EA z connector; 4-pole DIP-switch data-rate 
Photo 5; The Z8-BASIC Microcomputer Board attached to a power supply. Power selector. 
can be supplied either through the separate power connector, as shown, or through 


the edge connector. Operating Conditions 


Temperature: 0 to 50°C (32 to 122?F) 
Humidity: 10 to 9046 relative humidity 
(noncondensing) 
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R240 (READ)- R240 (WRITE) 


.TO INTERRUPT 
LOGIC 


TRANSMIT 
HIF T 
REGISTER 


tA 
n 


RECEIVE | 
DATA 
REGISTER | 
RECEIVE 
PARITY 
Р : ы SHIFT CHECKER 

REGISTER 

PARITY DIVIDE 
CHECKER BY 16 


Figure 3: Block diagram of the serial-I/O section of the Z8-family microcomputers. T he 
Z8 contains a full-duplex UART (universal asynchronous receiver/transmitter). The 
data rates are derived from the clock-rate crystal frequency. Serial data is received 
through bit 0 of port 3 and is transmitted from bit 7 of port 3. An interrupt is generated 
within the Z8 whenever transmission or reception of a character has been completed. 


COUNTER? 
TIMER 0 


DIVIDE 
BY 16 


iP UF ӘЛІМ 
START ADRESSE". X, 
VOI xe EN STP 


Photo 6: The Z8-BASIC Microcomputer in operation, communicating with a video 

terminal (here, a Digital Equipment Corporation VI8E). A memory-dump routine, 

written using the BASIC/Debug interpreter, is shown on the display screen. The 

starting address of the dump is the beginning of the user-memory area; the hexa- 

decimal values displayed are the ASCII (American Standard Code for Information 

Interchange) values of the characters that make up the first line of the memory-dump 
‚ program. 
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Text continued from page 41: 

nonvolatile EPROM. (There are some 
limitations placed on the number of 
subroutine calls and variables al- 
lowed by this substitution Беса е 
variable data and return addresses 
must be stored in the Z8's register 
area instead of in external read/write 
memory.) 


Z8-BASIC Microcomputer 

Figure 5 on pages 46 and 47 is the 
schematic diagram of the seven-inte- 
grated-circuit Z8-BASIC Microcom- 
puter Board, shown in prototype 
form, with a power supply, in photo 
5. IC1 is the Z8671 microcomputer, 
the member of the Z8 family that con- 
tains Zilog's 2 K-byte BASIC/Debug 
software in read-only memory. IC2 is 
the Z6132 Quasi-Static Memory, and 
IC3 is an 8-bit address latch. Under 
ordinary circumstances, the Z6132 is 
capable of latching its address inter- 
nally, but IC3 is included to allow 
EPROM operation. IC4 and IC5 form 
a hard-wired memory-mapped input 
port used to read the data-rate- 
selection switches. IC6 and IC7 pro- 
vide proper voltage-level conversion 
for RS-232C serial communication. 

The seven-integrated-circuit com- 
puter typically takes about 
200 milliamps at +5 V. The +12 V 
and —12 V supplies are required 
only for operating the RS-232C inter- 
face. Power required is typically 
about 25 milliamps on each. 

The easiest way to check out the 
Z8-BASIC Microcomputer after as- 
sembly is to attach a user terminal to 
the RS-232C connector (J2) and set 
the data-rate-selector switches to a 
convenient rate. I generally select 
1200 bps, with SW2 closed and SW1, 
SW3, and SW4 open. After applying 
power, simply press the RESET push 
button. 

Pressing RESET starts the Z8's ini- 
tialization procedure. The program 
reads location hexadecimal FFFD in 
memory-address space, to which the 
data-rate-selector switches are wired 
to respond. When it has acquired this 
information, it sets the appropriate 
data rate and transmits a colon to the 
terminal. At this point, the Z8 board 
is completely operational and pro- 
grams can be entered in tiny BASIC. 


MULTIPLEX 
INP 


MULTIPLEX 
INPUT 


Ap ADDRESS 
қ BUFFERS 
CS -+ 

AC 


MEMORY ARRAY 


128 SENSE AMPLIFIERS 


MEMORY ARRAY 


COLUMN DECODER 
{1 OF 16} 
BY 8 DATA BUS 


ROW 
DECODER 
(1 OF 128) 


ROW 
DECODER 


| (OF 128) 


Ag THRU A11 


E ADDRESS 


al 
гі 


CLOCK 
BUFFERS GENERATOR 


Do 
10 THAU 
BUFFERS D7 


REFRESH 
DEMAND 


| CYCLE 
COUNTER? 


BUSY 


Figure 4: Block diagram of the Zilog Z6132 Quasi-Static Memory component. This innovative part stores 32 K bits inthe form of 
4 K bytes, using single-transistor dynamic random-access bit-storage cells, but all refresh operations are controlled internally. The 
memory-refresh operation is completely invisible to the user and the other components in the system. The Z6132 draws about 30 
milliamps from a single +5 V power supply. 


(With the simple address selection 
employed in this circuit, the data-rate 
switches will be read by an access to 
any location in the range hexadecimal 
C000 thru FFFF. This should not un- 
duly restrict the versatility of the 
system in the type of application for 
which it was designed.) 


BASIC/Debug Monitor 

I'll go into the features of the tiny- 
BASIC interpreter in greater detail 
next month, but [т sure you are 
curious about the capabilities present 
in a 2 K-byte BASIC system. 

Essentially an integer-math dialect 
of BASIC, Zilog’s BASIC/Debug 
software is specifically designed for 
process control. It allows examina- 
tion and modification of any memory 
location, I/O port, or register. The 
interpreter processes data in both 
decimal and hexadecimal radices and 
accesses machine-language code as 
either a subroutine or a user-defined 
function. 


BASIC/Debug recognizes sixteen 
keywords: GOTO, GO@, USR, 
GOSUB, IF...THEN, INPUT, IN, 
LET, LIST, NEW, REM, RUN, 
RETURN, STOP, PRINT, and 
PRINT HEX. Standard syntax and 
mathematical operators are used. 


The Z8 board is 
not my idea of what 
should be available; 


it is available now. 
ES SSS 


Twenty-six numeric variables, 
designated by the letters A thru Z, are 
supported. Variables can be used to 
designate program line numbers. For 
example, GOSUB B*100 and GOTO 
A*B*C are valid expressions. 

In my opinion, the 2 K-byte inter- 
preter is extremely powerful. Because 
it operates easily on register and 
memory locations, arrays and blocks 
of data can be easily manipulated. 


(Full appreciation of the Z8-BASIC 
Microcomputer comes after a com- 
plete review of the operating manuals 
and a little experience. Documenta- 
tion approximately 200 pages long is 
supplied with the unit; the documen- 
tation is also available separately.) 


In Conclusion 

It's easy to get spoiled using a large 
computer as a simple control device. I 
have heard of many inexpensive in- 
terfaces that, when attached to any 
computer, supposedly perform con- 
trol and monitoring miracles. Fre- 
quently overlooked, however, is the 
fact that implementation of these in- 
terfaces often requires the software- 
development tools and hardware- 
interfacing facilities of relatively large 
systems. The Z8-BASIC Microcom- 
puter, with its interpretive language, 
virtually eliminates the need for cost- 
ly development systems with memo- 
ry-consuming text editors, assem- 
blers, and debugging programs. 
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If you need a proportional motor- 
speed control for your solar-heating 
system, you don’t have to dedicate 
your Apple II or shut off your heating 
| system when you balance your 
checkbook. From now on, there is a 
small, cost-effective microcomputer 
specifically designed for such applica- 
tions. The Z8 board described in this 
article is not my idea of what should 
be available; it is available now. 


Н5-232С 
1K MC1488 CONNECTOR 


Next Month: 

I will elaborate on interfacing and 
applications for the Z8-BASIC 
Microcomputer. В 


the articles he presents each month. These 
articles are available in reprint books from 
BYTE Books, 70 Main St, Peterborough NH 
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10 20 за 4050 60 70 80 Figure 5: Schematic diagram of the Cir- 
2 [5 [6 |9 [12 [15 [16 [19 cuit Cellar Z8-BASIC Microcomputer. 
Five jumper connections are provided so 

different memory devices can be used. For 

general-purpose use and program 

development, the 4 K-byte 26132 

read/write memory device will be used; 

for dedicated applications, two kinds of 

EPROMs can be substituted in the same 

integrated-circuit socket. Standard 450 ns 

type-2716 or type-2732 EPROM chips can 

be used. The connection labeled "32 K" 

x „Ше эк СЫР чту че should be closed if a type-2732 EPROM is 

ІС2 26132 28 installed; the connection labeled "16 K" 


IC3 74LS373 20 should be closed for use of a type-2716 
IC4 7415244 20 ЕРКОМ. 


С5 741510 14 1 | 
IC6 MC1488 The pull-up resistors adjacent to IC4 


ІС? МС1489 14 (the 741,5244 buffer) are contained in а 
SIP (single-inline package). 
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Harvesting the Sun’s Energy 


As the cost of fuel continues to 
skyrocket, more people are looking 
toward the sun to meet their energy 
needs. The potential use of solar 
energy for both heating and electric 
power generation is tremendous, By 
some estimates, energy from the sun 
could account for more than one- 
third of the nation’s total energy 
needs by the year 2000. There are 
even more optimistic estimates that 
are based on technological “break- 
throughs” such as the much- 
publicized solar space station. If solar 
energy can be “harvested” in outer 
space by a station in geosynchronous 
orbit, it can be beamed down to the 
earth's surface as low-power micro- 
waves. In such a scenario, as much as 
80% of our energy may come from 
the sun. 

No doubt such highly developed 
systems for exploiting this vast, non- 
depletable energy source will come 
into play as the economics of energy 
production make solar-conversion 
technology more competitive with 
conventional, nonrenewable forms of 
fuel such as oil, gas, and coal. 


The Collector 

For most of us, however, the 
immediate use of solar energy will be 
to heat our homes and hot water. 
Already the technology exists for the 
conversion of sunlight into thermal 
energy at convenient temperatures 
and affordable costs compared to the 
fossil fuel alternative. Тһе solar- 
energy collector most commonly used 
involves a thin plate of metal (usually 
copper, stainless steel, or, sometimes, 
aluminum) sealed behind a glass 
panel. A working medium (water, 
air, or antifreeze) passes behind it to 
carry away the heat. The plate is 
coated with a black, light-absorbing 
substance such as flat black engine 
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paint. The flatplate collectors are 
connected in parallel by some ap- 
propriate ducting or tubing, mounted 
facing, generally, in a southerly direc- 
tion, The fluid is circulated through 
the collectors and then to a storage 
device, usually a bed of pebbles for 
air systems or a tank of water for 
water-based systems. The heat con- 
tained in the storage devices is re- 
moved and circulated to the point of 
use by a thermostatically controlled 
recovery system. 

As the engineering details of 
systems designs are becoming better 
understood, the technology is gaining 
wider acceptance. In areas with very 
high fuel costs, such as the Northeast 
and Midwest, the price of the hard- 
ware may, indeed, be a worthwhile 
investment, Solar collector panels are 
showing up now on rooftops all over 
the country. The best and most effi- 
cient collectors, however, are still far 
from inexpensive. 


Orientation 

It is very important that the collec- 
tor be properly oriented in order to 
maximize the heat gain during the 
peak of the heating season. Unfor- 
tunately, every location has varying 
constraints such as the position of the 
house, sun availability, and heating- 
load periods. All of these must be 
taken into consideration when 
designing the system. Detailed infor- 
mation on the timing and amount of 
solar energy available for a specific 
location is required when designing a 
collector. Since the design process in- 
volves trade-offs, it would be helpful 
to be able to predict the gains and 
losses of alternative strategies, par- 
ticularly when it comes to the place- 
ment of the solar collector array. The 
governing factor in orienting collec- 
tors is that the actual light that can be 


absorbed falls off as the cosine of the 
angle of incidence increases between 
the light beam and the collector sur- 
face. When the beam of light is exact- 
ly normal (perpendicular) to this sur- 
face, as it would be when the collec- 
tors face the sun directly, the cosine 
of the angle (zero degrees) is 1.0 and 
all of the light is available for conver- 
sion into heat, At angles more than 
zero degrees, the available light falls 
off, slowly at first, then more rapidly 
as the angle of incidence increases. It 
can be seen from this that the proper 
orientation of the collectors (ie: the 
tilt angle with respect to the horizon- 
tal and the azimuth angle with respect 
to due south) is extremely important. 
Of course, there are many important 
design criteria in addition to collector 
placement and orientation that will 
affect the overall performance of the 
system. However, how and where the 
collectors are placed are the most im- 
portant factors contributing to the 
success of the system. 

The program described in listing 1 
was developed to assess various 
placement strategies. It is one of a 
series of programs that can help a 
designer make the best use of the 
suns energy. In fact, this program 
uses a simulation model of the 
theoretical maximum amount of col- 
limated (ie: direct) sunlight striking a 
tilted flat surface facing southward. 
The units of output are in Btus 
(British thermal units) per square foot 
per solar hour. A solar hour is actual- 
ly an arc of 15? thru which the sun 
moves across the sky (360°/24 hours 
= 15°/hour). This will not always 
correspond precisely to the local 
time. The variance, however, will not 
cause significant errors in the calcula- 
tions. 

A table of values is printed for each 
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datasouth announces... 


THE TOTAL PRINTER PACKAGE! 


With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 


The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is а real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 | pm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention — a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
05180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate, etc....it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 


Communications Versatility— The DS180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility— Adjustable tractors accommodate 
forms from 3-15". The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


If you would tike more information on how the DS180's low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The 05180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 


data-cov 


computer corporation 


4740 Dwight Evans Road » Charlotte, North Carolina 28210 е 704/523-8500 


Listing 1: Computer model that will calculate the daily solar flux on а flatplate solar-energy collector given the collector's latitude 
north or south, the tilt angle with respect to the ground, and azimuth angle with respect to true south. Written in BASIC-11 for use on 
a DEC PDP-11/V03 microcomputer, this program can be easily adapted to other versions of BASIC. 


SOLRA2 MU BASIC/RT-11 У01-01С 

1 REM ЖЖЖЖЖЖЖЖЖЖЖЖ FROGRAM TO COMPUTE AND FRINT ЖЖЖЖЖЖЖЖЖЖЖ 
2 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖ THE DAILY SOLAR FLUX ON А XKXXKKK¥KKKX 
5 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖ FLAT FLATE COLLECTOR KK KK KKK KK KK 
о 2-5Ү5(6»81) 

10 RESTORE 

20 FRINT СНК%(26);); 


"2 


160 


DIM I(11) “ Ғ-РІ/180 


ЕКІМТ 
ЕКІМТ 
FRINT 
FRINT 
FRINT 
FRINT 
FRINT 
FRINT 
FRINT 
FRINT 
FRINT 
FRINT 
1"; 


РКІМТ 


,“ТАРВ(ІЕ OF BEAM RADIATION" 
," SOLAR ENERGY" 
\ FRINT 
"ENTER DATA IN DECIMAL VALUES AS REQUESTED," 
\ FRINT "LATITUDE": N INFUT L N L=LXF 
\ FRINT "TILT ANGLE"; N INFUT T У Т-ТЖҒ 
\ FRINT "AZIMUTH ANGLE"; \ INFUT А \ A=AXF 
CHR$(26)7TABR(28)3 "TABLE OF SOLAR RADIATION" 
TAB(24) 'BTU'S/SQ.FT.XHR« ON A FLAT SURFACE” 
\ FRINT "DAY'S TABR(33)%"SOLAR HOUR" 
"JF" TAR( 20) 5 "АМ" FTABR(C 36) 5 "NOON" У TAB(S6)0 s "РМ" у TABRC 74) у "DAILY" 
"YEAR" TABC72»5 *7* y TABC1305 "8 "У TABC1925 "9"; TARC 25) "10" TARC SI) 


TAR(37)$ "12" TABCA2325 '1' 3 TABCA925 '2* TARC SS) у '3" 3 TABCÓ1254* 5T 


ABC672s* S у TABC74)25 "TOTAL" 


165 
170 
180 
190 
200 
210 
220 
230 
В(? 
260 
270 
300 
310 
920 
530 
740 
90 
740 
370 
780 
90 
500 
610 
620 
630 
640 
650 
660 
670 
800 
100 


FOR I=1 TO 79 “ FRINT "="; N NEXT I \ FRINT "=" 
FOR Q=1 TO 12 ‚ 

READ М \ DS=STR$(Q)4+"/21" А“ Н=75 \ F=0 

FOR B=1 TO 11 

Ні-НЖҒ \ GOSUB 500 \ І(Е) =І \ Н=Н-15 \ FHF+ICB) 
NEXT В 

B-6 

FRINT П%» N FOR 2-1 TO 11 “ FRINT ТАВ(7ЖВ0)%1(270%9 N NEXT Z \ FRINT ТА 
4);F 

NEXT Q 

FRINT “ЕМІ OF КОМ" N GO TO 1000 

REM жжжжжж SUBROUTINE TO COMPUTE ЖЖЖЖЖЖЖЖЖЖ 


КЕМ ЖЖЖЖ SOLAR INCIDENCE FER HOUR ЖЖЖЖЖЖЖЖЖ 
I2429X(14(.034XCOSCGS60XN/36SXF ))) 
П=235, 45 XS IN(360X(2844N)/ 36SXF) \ D=DKF 


S=SIN 
M-SQR 


(LOXSIN(DN)+(COS(L)*COS(D)*COS(H1)) 
(12294(614Ж5)72)-(614Ж5) 


IF М.94.976 THEN E1=0 \ GO TO 580 
E1-EXF(C-.6SXM) 

E2-EXF(C-,09S5XM) 

I-IX,S6X(E14E2) 


C-SIN 


(OIX CSINCLOXCOSC(TO)-CCOSCLOXSINCCTO ЖСОЅ ГА) )) 


C=C+COS(0)*COS (H1)*(COS(L) ЖСОЅ СТ) TCSINCLDXSINCTOXCOS(A2)) 
С=С+СО5 (0) XSINCTOXSINCADPXSIN(CH1) 


I-IXC 
IF 0> 
I-R 


\ К=ІМТ СІ) \ б=1-К 
«o THEN І=К+1 \ GO TO 660 


IF І<0 THEN I=0 
RETURN 
DATA 21952780r111714191727 202723537 264» 294, 3255 555 


О ЕМІ 
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IT WAS INEVITABLE 


Sooner or later, someone had to take all this proven 
microcomputer hardware and software technology and wrap 


And it's portable. When the keyboard is 
clipped overthe display panel, only the 


it up in a portable package at a price that shocks the industry. weatherproof plastic case is exposed. 
Adam Osborne decided to do it sooner. (There are even optional modem 

The OSBORNE 19, from Osborne Computer Corpora- Б electronics, couplers, battery packs, 
tion. You get full CP/M® disk computer capabilities— and external monitor connections, 
280А% CPU, 64K bytes of RAM memory, a full business providing practically unlimited system portability.) 
keyboard, a built-in monitor, and two floppy drives with It's all business. The OSBORNE 1 delivers significant 
100K bytes each of storage. You get two interfaces, productivity at an irresistable price. At $1795, it's immediate 
the IEEE 488 and the RS-232C. Just connect a and lasting success as a personal business computer is, 
printer, via either interface. quite simply, inevitable. 


Software? You get 
CP/M®, CBASIC-2®, 
Microsoft BASIC®, the 
WORDSTAR® word 
processing system with 
the MAILMERGE® 
mailing list feature, 
and the SUPERCALC® 
electronic spread- 
sheet package. 

All standard. 
All for $1795. 
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Orders for the Osborne 1 Computer can be placed 
over the telephone at (415) 887-8080. Your order 
COMPUTER CORPORATION will be forwarded by the factory for delivery by 
26500 Corporate Avenue Hayward, California 94545 (415) 887-8080 your nearest authorized Osborne 1 dealer. 
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Text continued from page 48: 

daytime solar hour (7 am to 5 pm) 
when the light intensity is high 
enough to be collectible. Represen- 
tative days for each month are used 
to print out an hour-by-hour 
averaged value. The daily amount is 
totaled and printed in the rightmost 
column. This allows the comparison 
of the expected variance between 
months. 


Modeling a System 

The program was written in 
BASIC-11, the DEC (Digital Equip- 
ment Corporation) implementation 
of BASIC. This particular version is 
running under the RT-11 operating 
system on a PDP-11/V03 microcom- 
puter. DEC's BASIC 15 general 
enough so that you should have little 
difficulty adapting the program to 
your own computer's particular 
dialect. The SYS(n,n) command in 
line 5 is used to set the print buffer to 
81 characters (normal default is 72). 
СНК%(26), which appears in lines 20 
and 110, is the ASCII (American 
Standard Code for Information Inter- 
change) code for clear screen to the 
ADM-3A terminal that I used. You 
will want to replace this code with the 
equivalent control code for your ter- 
minal. 

All of the numbers in the DATA 
statement are the sequentially 
numbered days of the year for the 
21st day of each month (January 1 — 
day 1). The program RUN samples 


were done on a DECWRITER ter- 
minal. If your system has an address- 
able printer, you may want to include 
provisions for an LPRINT type 
option. And for those hardy souls 
who might want to convert the pro- 
gram to another language, I've in- 
cluded the mathematical equations in 
table 1. The model was derived from 
work presented by Kreith and Kreider 
in Principles of Solar Engineering 
(McGraw-Hill, New York, 1978). 
Three major features in the place- 
ment of collectors (in addition to 
making sure they aren't shaded) affect 
the amount of solar energy available 
for conversion. Two of these—the tilt 
angle (T) and the azimuth angle 
(A)—are controllable in the design 
(see figure 1). The third, latitude (L), 
simply depends on where you live. 
An easy way to find your latitude 
is to call the nearest airport. They can 
tell you precisely where they are, 
which is close enough for this calcula- 
tion. Tilt angle is measured relative to 
the horizontal. An upright wall has a 
tilt angle of 90°. The azimuth angle is 
measured with respect to true (not 
compass) south, with degrees east 
given positive signs and degrees west 
of south given negative signs by con- 


vention. 
In addition to the above con- 


trollable factors, there are several 
more that contribute to the deter- 
mination of the intensity of sunlight 
on a collector surface. Hourly varia- 


Solar incidence outside the earth's atmosphere (the solar constant) — /, 
1, = 429(1 + .034cos(360N/365)) where М = day number 


Solar declination — D 


D = 23.45sin(360(284 + М)/365) М as above 

Mass of air along the path of light — M 

M = (1229 + (614 sina) — 614sine where sina(solar altitude) = sin L sin D + 
cos L cos D cos H where L = latitude, D as above, and H = solar hour angle 
Solar incidence attenuated by the air mass — /, 

|, = 1, x 056е%ң + e 5") where e = base of natural logarithm 


Solar power on a tilted surface — /, 


l, = |, cos i where į = angle of incidence 
where cosi = sin D sin {і cos Т — cos L sin 7 cos A 
+ cos D cos H cos L cos T 


+ sin L sin 7 cos A 


4 cos D sin 7 sin A sin H 
where 7 = tilt angle and A = azimuth (true south = 0) 


Table 1: These equations form the basis of the calculations performed in the author's 
computer model. 
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VISIT THE 
MicroAge. 
STORE IN YOUR 

AREA! 


Scottsdale, Arizona 
(602) 941-8794 


9530 Viscount 
El Paso, Texas 
(945) 594-3349 


614 Rockville Pike 
Rockville, Maryland 
(304) 762-7585 


1490 W. Spring Valley Rd. 
Richardson, Texas 
(214) 234-5955 


83 South 40th Street 
Minneapolis, Minnesota 
(612) 338-1777 


5742 E. Broadway 
Tucson, Arizona 
(602) 790-8959 


2760-5 South Havana 
Aurora, Colorado 
(303) 696-6950 


4550-50 E. Cactus 
Phoenix, Arizona 
(602) 995-2940 


24 W. Camelback 
Phoenix, Arizona 
(602) 265-0065 


1707 Monroe Avenue 
Rochester, New York 
(746) 244-9000 


1220 Melbourne Drive 
Hurst, Texas 
(817) 284-3443 


2591 Hamition Road 
Columbus, Ohio 
(614) 868-1550 


2675 Mayfair Road 
Milwoukee, Wisconsin 
(414) 257-4400 


8515 Allisonville Road 
Indionapolis, Indiana 


2065El Carino Real Wes! 4517 МЕ. 422nd Avenue. 
Mountain View, Califomia Portland, Oregon 
(415) 964-7063 (503) 256-4743 


COMING 
SOON TO: 
Salt Lake City, Utah 
St. Louis, Missouri 
Norwalk, Conneticut 
Lincoln, Nebraska 
san Diego, California 
Omaha, Nebraska 
Albuquerque, New Mexico 
Spokane, Washington 
Toronto, Canada 
Boston, Massachusetts 
Lexington, Kentucky 
Pompano Beach, Florida 
Palm Beach, Florida 
Houston, Texas 
Wilmington, Delaware 


FOR FRANCHISE 
OPPORTUNITY 
INFORMATION CALL 


(602) 968-3168 
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“ASH FLOW 


PROBLEMS? 


ITS NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 


MicroAge is your Solution 


| No —— боге... that means at 
"eee. 7 MicroAge Computer Stores 
«M Wr IB iM | wehaveawide selection 
- Tq ao ЁК of time-saving computer- 
a M | 5 | ized business systems 
"a à | а .| designed specifically to 
че и solve the daily cash flow 
| a problems every business- 

x man faces. 
MicroAge has computer- 
ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable . . . crt last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


report, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to $45,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


о 
“The Solution Store" ^" 


tions are due, in part, to the distance 
of the light path through the at- 
mosphere. The path is longer in the 
early morning and late afternoon, 
which is why we can watch sunsets 
and sunrises without burning our 
eyeballs. Even more important, 
however, is the fact that the amount 
of light reflected back from the flat 
surface increases as the angle of in- 
cidence increases. This results in the 
cosine factor mentioned previously. 
This fact has prompted some design- 
ers to develop special mounting 
systems for tracking the sun across 
the sky, thus keeping the collector 
surface always pointing directly 
toward the sun. While this will in- 
crease the solar power considerably, 
it also increases cost and mechanical 
complexity. These increased expenses 
must be considered carefully for 
home heating applications, 

Monthly variation in daily totals is 
due to several factors. First, though 
of lesser importance, is the fact that 
the earth’s orbit around the sun is 
elliptical; hence, the sun is farther 


away when the planet is at its apogee. 
But the major factor is the tilt of the 
planet with respect to the plane of its 
orbit. Viewed from the planet's sur- 
face, this is perceived as the difference 
in the sun’s altitude between June 21 
and December 21, the summer and 
winter solstices. The sun is lower in 
the winter sky and, since this is the 
heating season, the typical design 
strategy calls for tilting the collector 
array so that the beam radiation at 
solar noon on the coldest days of the 
year (usually January) is almost 
perpendicular to the surface of the 
collectors—if the array is used for 
space heating. If the system is to pro- 
vide domestic hot water, the collec- 
tors must be tilted to split the dif- 
ference between the two seasons. 


The Weather 

Finally, there is the age-old variable 
that can't be predicted, but that has a 
major impact on the light availability 
— the weather. The table of hourly 
radiation produced by this program 
cannot provide a prediction of how 


SOLAR NOON 


HOUR 
ANGLE 


5 


the local cloud cover will attenuate 
the sunshine. However, if the month- 
ly cloud-cover factors for your area 
have been tracked for the past twenty 
years or so, then they can be used to 
modify the data in the table. The 
table provides the theoretical “clear 
day” values. The daily totals for the 
month can be multiplied by the per- 
cent of cloud cover averaged over the 
past years for that month and by the 
number of days in the month to get a 
fair picture of the probable light 
availability. (As it turns out, the 
values predicted by this model for 
clear-day radiation have been verified 
by empirical methods to within a 
very small deviation.) 


Application 
The model has several uses in 
designing a solar collector. Primarily, 
you will want to know how much 
sunlight your area could produce. 
Suppose your house is oriented such 
that the section of roof on which you 
want to mount the collectors faces 
Text continued on page 58 


AZIMUTH 77 


ANGLE 


—— — 


Figure 1: Diagram of the various solar angles used in calculating the total beam energy striking а roof-mounted solar collector. 
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Penny wise and software foolish. One of the 
best ways to cheat your business is to waste a whole 
lot of time on solutions that don't work, or that can't 
grow with your business. And frankly, we get phone 
calls every day from computer users who've tried to 
get by on "bargain" software, and found that "bar- 
gain" software is the most expensive kind a business 
can own. 

Here's a fact: if you have a real need for a 
computer in any of these areas: 

General Ledger 

Accounts Receivable 

Accounts Payable 

Order Entry 

Inventory Control 

Payroll, 
any business software less than Structured Systems 
Financial Software is cheating your business. You'll 
cheat yourself out of lots of time. Time spent with 


STRUCTURED SYSTEMS 
FINANGIAL SOFTWARE. 


ANYTHING LESS IS CHEATING 
"m Т mar 


systems which aren't designed for high volume use. 
You'll cheat yourself out of reliable audit controls 
and reliable error prevention features. Out of the 
training you invest in a system you outgrow when 
you need to add more disk storage, more customers, 
more data. You'll be cheating yourself out of a soft- 
ware bargain in the truest sense of the word —the 
greatest value for your dollar. 

CP/M® microcomputer systems can do the 
job of minicomputers. Structured 
systems software makes that po- 
tential a reality. Right now, 
hundreds of businesses 
are profiting from the 
financial controls and 
operating efficiency of 
556 financial software. 
90 Can yours. 


Take it easy on yourself. HOMES 
But sentence your computer m 
to hard labor. 


qs CA 
hat ны 
O Accounts Receivable C Order Entry 
О Payroll 


Please send more 
information on your 


CJ General Ledger 


| 

| Г) Accounts Payable O Inventory Control 
| 

| 
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Name 

Company 

Address 

City State Zip 
Telephone ( ) 


CP/M is a registered trademark of Digital Research. 


Structured Systems Grou 


5204 Claremont, Oakland, 
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Listing 2: Sample data obtained by running the program in listing 1. It shows the solar energy that would strike a collector mounted 
directly on the author's roof. In this case, the roof and the collector have an azimuth of 10°, a tilt with respect to the ground of 18°, 
anda latitude of 32.5? north. The energy, given in Btus per square foot per hour, is calculated for each daylight hour on thethe 21st 
of each month. 


RUN 

SOLRA2 13-OCT-80 MU RASIC/RT-11 901-01С 
TARLE OF REAM RADIATION 

SOLAR ENERGY 

ENTER DATA IN DECIMAL VALUES AS REQUESTED. 

LATITUDE? 32,5 

TILT ANGLE? 18 

AZIMUTH ANGLE? 10 


TABLE OF SOLAR RADIATION 
BTU'S/SQ.FT.X*XHR. ON A FLAT SURFACE 


IAY SOLAR HOUR 

OF AM NOON FM DAILY 
YEAR y 8 9 10 11 2 1 2 3 4 J TOTAL 
1/2 z 70 140 197 233 243 226 184 12 99 2 1478 
2/21 27 7? 174 2.55 273 283 264 a2 155 80 16 1826 
37/21 91 ТЕ 206 268 506 316 297 251 184 106 33 2147 
4/21 72 132 n FA 286 42 BJP 314 270 205 127 21 28599 
Sv 24 85 161 232 288 322 331 313 272 211 137 62 2414 
6/21 88 163 alae 286 318 327 310 270 211 1459 66 2410 
7721 84 160 2451 286 320 32 311 270 209 136 62 2398 
8/21 72 150 225 284 319 329 511 267 203 126 51 25457 
9/21 50 128 204 265 303 412 294 249 183 105 33 2126 
10/91 25 a? 171 231 268 278 260 216 151 78 15 1790 
11/21 4 69 137 195 231 240 226 181 121 54 = 1457 
Tarai 1 38 125 181 216 226 209 168 109 49 0 1338 
ЕМІ OF RUN 

КЕАПҮ 


6809 SYSTEMS 6809 SYSTEMS ( 6809 5Ү5ТЕМ5 @ 6809 SYSTEMS 


Featuring the GIMIX mainframe with 30 атр С.М. ferro-resonant power supply; fifteen 50 ріп and eight 30 ріп slot Mother Board: 
2 Mhz CPU with time of day clock & battery back-up, 1K RAM, 6840 programmable timer, provisions for 9511A or 9512 


Arithmetic processors, and 4 PROM/ROM/RAM sockets that can hold up to 32KB of monitor or user software. 
VARIETY: you can have 32KB, 56KB, 128KB and up of static RAM. You can use 5'' and/or 8” disk drives, single or double | ЭС: 
density, single ог double sided, and single ог double tracking with GIMIX disk controllers. You have а wide choice of serial or 

f 


For further information, pricing and brochures, contact: 


The Company that delivers 
Quality Electronic products since 1975. 


parallel VO cards. 

EXPANDABILITY: You can add memory, 1/05, Video or Graphics cards, Arithmetic processors, additional drive capacity, and othe 
hardware now or in the future to this SS50 bus structured system from GIMIX or other SS50 bus compatible manufacturers. 1337 WEST 37th PLACE, CHICAGO, IL 60608 
SOFTWARE VERSATILITY: GIMIX systems can use TSC's FLEX or UNIFLEX and MICROWARE'S 05-9 operating systems. A wide (312) 927-5510 * TWX 910-221-4055 
variety of software and languages is available for these systems. қ , | 

QUALITY: All boards are assembled, burned-in, and tested and feature GOLD PLATED BUS CONNECTORS. Only top quality com-  UIMIX^ and € onis UM ташап 
ponents are used and all boards are fully buffered for maximum system expansion. Alt boards come complete with bus connectors i bd 

and all necessary instruction and documentation. Flex and Uniflex are trademarks of Technical Systems 
GIMIX designs, manufactures and tests, in-house, their complete line of products, Complete systems are available to fit your Consultants Inc. 059 is a trademark of Microware Inc. See 
needs. Please contact the factory if you have any special requirements. their ads for other GIMIX compatible software. 


For GIMIX compatible software see Technical Systems Consultants ad page 119 and Microware ad page 263. 
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Listing 3: In this sample, the collector on the author's roof has been optimally mounted so that it faces directly south (zero azimuth) 
and is tilted at a more optimum angle (47.5°). Note that the solar energy striking the collector has increased about 27%. 


RUN 


SOLRA2 13-OCT-80 


MU RBASIC/RT-11 У01-01С 


TABLE OF REAM RADIATION 
SOLAR ENERGY 


ENTER DATA IN DECIMAL VALUES AS REQUESTED. 


LATITUDE? 32.5 
TILT ANGLE? 47.5 


AZIMUTH ANGLE? O 


TABLE OF SOLAR RADIATION 


ETU^S/SQ.FT.XHR. ON A FLAT SURFACE 
DIAY SOLAR HOUR 
OF AM NOON PM DAILY 
YEAR 7 8 9 10 11 14 1 2 3 4 z TOTAL 
1/21 8 93 173 239 281 296 281 239 173 93 8 1884 
аға 42 111 191 af 500 314 300 257 191 124 32 2096 
3/21 42 118 196 261 30.3 317 203 261 196 118 42 2157 
4/21 40 112 185 245 284 298 284 245 185 112 40 2030 
9/21 33 100 168 223 260 27a 260 223 168 100 33 1840 
6/21 27 94 159 4143 247 259 247 Fa Be 159 94 29 1743 
7/21 33 99 166 221 257 269 257 Sai 166 99 33 1821 
8/21 40 111 183 242 281 294 281 242 183 111 40 2008 
9/21 42 117 194 258 299 313 299 258 194 117 42 2133 
10/21 31 109 188 254 296 311 296 254 188 109 31 2067 
11721 7 92 171 2,527 279 293 279 237 171 73 7 1865 
12/1 1 83 163 228 270 284 979 228 163 83 1 1774 
ENI OF RUN 
REAIY 


Text continued from page 54: 
10? east of due south. Furthermore, 
you would like to mount the collec- 
tors flush on the roof, to keep a low 
profile. Let's say the roof has an 18? 
tilt. If you should happen to live in 
San Diego, as I do, your latitude is 
approximately 32.5? (use decimal 
values for all minutes of arc) By 
plugging these values into the 
keyboard when requested, you 
should get an output such as listing 2. 
If you can determine how much 
heat you need to keep warm during 
January, by doing heat-load calcula- 
tions on your home, then you can 
estimate how much collector surface 
area youll need. Incidentally, don't 
forget a factor for thermal efficiency. 
In many states, each collector 
manufacturer is required to state a 
standardized rating for its product. 
This factor modifies considerably the 
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performance of the collectors in 
absorbing the available sunlight. 
Now, if you want to determine 
how much more light you might get 
with a more "ideal" orientation, try 
plugging in some alternatives. One 
rule of thumb for the optimal tilt 
angle is to add 15? to the latitude—so 
let's try a tilt angle of 47.5? (32.5 + 
15 = 47.5). Due south is 0° azimuth. 
And, of course, you can't change the 
latitude unless you move your house, 
so that remains 32.5°. The resulting 
output is shown in listing 3. Notice 
the difference in the values for 
January between the two mounting 
strategies. You've gained a whopping 
406 Btus per square foot for the day; 
that's approximately a 27% increase. 
Now, you have to decide if it's worth 
forgoing the low profile to gain that 
much more heat. For one thing, it 
means you will be able to reduce the 


amount of collector surface by 27%. 
Since the collectors are the single 
largest cost factor in a typical installa- 
tion, it might be worth it! 

Play around with the model to 
generate various schemes. If nothing 
else, you can give your friends their 
very own, personalized printout of 
the solar energy they could be enjoy- 
ing. 

A final word of caution about this 
model. As with any model, simplify- 
ing assumptions have been made. The 
numbers represent theoretical max- 
imums only and can in no way 
predict the actual performance of a 
particular solar system installation, 
so they must be interpreted with care. 
Use the program for comparing 
strategies. Who knows, it may help 
you find a way to beat the escalating 
cost of energy, or at the very least, 
you can snub your nose at ОРЕСІШ 
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‘System Review 


Mountain Computer’s MusicSystem 


Robin B Moore, Warner Hill Rd, RFD 5, Derry NH 03038 


You've probably heard them at computer shows or in 
the local computer store—the music synthesizer 
peripherals that, along with your Apple II computer, can 
help you “compose,” “turn your Apple into a family 
music center,” or offer “flash and crash sound effects.” 
Six or seven music synthesizers are already available for 
the Apple II, and in this article we'll examine the most 
significant new entry into the marketplace—the Moun- 
tain Computer MusicSystem—and see how it compares 
with the competition. 

Mountain Computer (formerly Mountain Hardware) is 
a well-known manufacturer of high-quality Apple 
peripheral products that have been well received by the 
Apple-user community. Mountain Computer's products 
have never been cheap, and the MusicSystem is no excep- 
tion. At $545 it is one of the more expensive music syn- 
thesizers available for the Apple II, and yet, when its 
capabilities are considered, it costs less than some of the 
lower-priced units. No other Apple synthesizer on the 
market offers sixteen programmable waveforms, and the 
most popular “square-wave” unit, the ALF AMS (by ALF 
Products, of Denver, Colorado) can cost as much as $795 
when expanded to its maximum (nine voices). 

Unlike many of the less-expensive music boards that 
are available for the Apple II, the MusicSystem is a true 
synthesizer in the sense that a Moog or an ARP is a syn- 
thesizer. The user can not only specify the frequency and 


apne 


Photo 1: The MusicSystem circuit boards with light pen and 
stereo outputs. The boards may occupy any two adjacent 
expansion slots, except slot 0, in the Apple II. 
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the amplitude envelope for each note, but also the 
waveform, waveform variation (within certain limits), 
and frequency variations during each note. This allows 
for a simulation of real instrument sounds that is impossi- 
ble to achieve with a fixed-waveform music board. 


The MusicSystem 

The MusicSystem is a combined package of hardware 
and software that allows the user to enter and edit 
musical scores, to create and edit instrument definitions, 
and to combine both scores and instruments into PLAY 
files that produce the final musical output. Some of the 
pertinent MusicSystem features and specifications are: 


e 16 programmable waveform generators (or 
oscillators) : 

@ 31 KHz sample rate that gives a 13 KHz output fre- 
quency bandwidth 

e Frequency resolution of 0.5 Hz 

e Stereo audio outputs with up to eight waveforms 
(voices) per output 

e Assignment of voices to either right, left, or both 
stereo speakers 

e An integral light pen that is user-accessible for use 
with other programs 

e Music entry and display on Apple high-resolution 
screen using the light pen, keyboard, or game paddles 

€ Use of standard music notation throughout the music 
editor portion of the system 

e Multiple editing menus in high-resolution graphics to 
allow use of all the editing features without having to 
remember commands 

e Dart-by-part graphic printout of music scores on 
Apple's Silentype printer (other printers not yet sup- 
ported) 

e User definition of instrument waveforms, amplitude 
envelopes, and frequency histories 

e Polyphony (chords) within a single part or through 
the use of multiple parts and multiple instruments 

e Interrupt-driven software that allows foreground/ 
background mode operation so that two programs can 
run concurrently 

e The capability to merge COMP (composition) files 
with the Music Merger program so that extra-long scores 
can be created 

e DMA (direct memory access) to waveform tables 
stored in the Apple's memory 


Now that the WICAT 


68000 based system 
quietly proven itself... 


President of WICAT Syslems Baier W. Mendenhall 


Were ready | 
to announce tt. 


While others were announcing their MC68000-based 
systems, we were proving ours. While other companies were 
scrambling to build and debug prototypes, WICAT's system 
was working successfully in Fortune 100 companies. 

While others are promising 68000's, WICAT is deliv- 
ering. Ask any of our Fortune 100 customers. Or ask us. 


Call or write today for additional information. 


| WICAT Systems. 


1875 South State P.O. Box 539 Orem, Utah 84057 801 224-6400 
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Many of the features incorporated into the MusicSystem 
can be found in existing products, but for the price the 
combination of features and capabilities is unique. 

The MusicSystem package consists of two printed-cir- 
cuit boards, two double-sided disks of software and dem- 
onstration files, and a comprehensive manual. The two 
circuit boards (see photo 1) are interconnected and de- 
signed to occupy any two adjacent Apple II expansion 
slots (except slot 0). The MusicSystem searches for them 
automatically wherever they are installed. A light pen 
and the stereo output jacks are preconnected to the 
boards, and their cables emerge through the slots in the 


back of the Apple's case. 
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At a Glance 


Name 
Mountain Computer 
MusicSystem 


Type 
Music composition/ 
synthesis system 


Manufacturer 
Mountain Computer 
300 Harvey West Blvd 
Santa Cruz CA 95060 
(408) 429-8600 


Price 
$545 


Hardware 

Two interconnected 
PC boards designed to 
occupy two adjacent 


expansion I/O slots in 
the Apple II; includes 
a light pen and stereo 
audio outputs suitable 
for external amplifica- 
tion or headphones 
with RCA phono plugs 


Software 

Four disk sides con- 
sisting of four main 
programs, various 
overlays, and four 
types of files; 
demonstration music 
and some predefined 
instruments are in- 


cluded 


Language 
Software is written in 
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a combination of 6502 
assembly language and 
XPLO (a block-struc- 
tured, Pascal-like 
language); object code 
only is included 


Software Format 
Disks are provided in 
Apple's DOS 3.2 for- 
mat; they are not pro- 
tected, however, and 
may be converted to 
DOS 3.3 with Apple's 
Muffin program 


Computer 

Apple II or Apple II+ 
with 48 K bytes of 
programmable 
memory and at least 
one disk drive with 
Apple’s DOS 3.2 or 
DOS 3.3 operating 
system 


Documentation 
Comprehensive man- 
ual that describes 
operations and pro- 
vides many walk- 
through examples; 
additional sections 
describe installation, 
background theory, 
user interface and soft- 
ware file structures 


Audience 

Any Apple II owner 
who would like a flexi- 
ble, high-quality music 
synthesis system 


The Light Pen 

At first glance, the most unusual feature of the Music- 
System is the light pen. The light pen is used to make 
menu selections, either from the main system menus or 
from the various editor menus. Due to its limited resolu- 
tion, the pen is not used to enter music; this must be done 
with either the keyboard or the game paddles. The pen is 
very effective when used with the Music Editor, for it 
provides a quick means of selecting items from the 
various graphic editor menus. Mountain Computer has 
thoughtfully provided information that describes how to 
access the pen so that you can experiment and use it with 
other software. 

The light pen is accessed by the software as a single bit 
in one of the MusicSystem hardware registers. The state 
of the pen bit simply indicates whether or not the pen is 
picking up light. The software recognizes use of the light 
pen by detecting the 60 Hz flicker from the monitor 
screen. Once the flicker is detected, the program blinks 
each allowable portion of the screen until the blink is 
recognized by the pen. (This is the same technique used 
by some of the very inexpensive light pens that plug into 
the Apple’s game-paddle connector.) 


Hardware Flexibility 

It takes a while to really appreciate the extreme flex- 
ibility inherent in the hardware design. The MusicSystem 
boards can produce sixteen simultaneous waveforms, 
each with independent control of amplitude, frequency, 
and waveshape. A master volume control affects all six- 
teen waveform generators. 

Each waveform is generated from a 256-byte waveform 
table stored in the Apple’s memory. These tables can be 
created either with the Instrument Definer program or, as 
shown in the manual, with a user-written program. The 
MusicSystem boards read values out of the waveform 
tables by using DMA. When the system is playing music, 
the tables are accessed by the MusicSystem boards about 
500,000 times per second, and so the Apple's 6502 
microprocessor is effectively slowed from 1 MHz to 500 
KHz (MusicSystem takes half of the available memory 
cycles). Even though the processor has been slowed 
down, it can still run normal software, and the speed dif- 
ference is rarely noticeable. This use of DMA is the key to 
the MusicSystem's high performance: the technique is not 
used by any other Apple musicsynthesizers, although the 
Casheab synthesizer for the S-100 bus has similar 
capabilities. (See reference 1.) 

Each waveform generator on the MusicSystem boards 
has software loadable registers that specify amplitude, 
waveform-table address, and frequency. There are also 
registers that control overall volume, access the light pen 
and random-number generator, and enable or disable the 
DMA and interrupts. Again, Mountain Computer pro- 
vides all the information necessary to operate the boards 
with your own programs. 


Frequency Histories 
One unusual feature of the MusicSystem is the ability 
to specify note frequency histories. Most synthesizers 


SuperSoft's 


Programming Languages Disk/Manual Only 


m $200/20 

FORTH $200/25 

FORTRAN IV $250/25 

RATFOR $100/NA 

BASIC $200/25 

"TINY' PASCAL $ 85/10 

System Maintenance 

Diagnostics 11 $100/15 

Diagnostics | $ 75/15 

DISK DOCTOR $100/15 

Utilities 

Utility Pack #1 $ 60/NA 

Utility Pack #2 $ 60/NA 

Text Processing 

TFS $ 85/15 

Super-M-List $ 75/10 

Software Security 

Encode/Decode II $100/20 

Encode/Decode | $ 50/20 

Intercommunications 

TERM $150/15 

TERM Il $200/15 

Entertainment 

ANALIZA $ 35/NA 

NEMESIS $ 40/NA 

Dungeon Master $ 35/NA 
(For use with Nemesis) 

Miscellaneous 

Z8000 Cross-Assembler $500/25 

"C" Cross-Compiler $500/25 


(Z8000 Target) 


Gallery of CP/M Masterworks 
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TERM 


A Complete Networking/Intercommunications Package 


TERM allows the CP/M user to communicate with 
other CP/M based systems or with remote timesharing 
computers. TERM supports file transfers between both 
timesharing systems and between CP/M systems. 


TERM equals or exceeds comparable programs in 
power and flexibility, but costs less, delivers more and 
source code is provided on discette! 


With TERM you can send and receive ASCII, HEX 
and COM files. You also have a conversational mode, 
and a timesharing terminal emulator. Below is a partial 
list of features: 


р-.- 


шз ЕШЬ = ж жә... янь шш 


е Engage/disengage printer • terminal emulator 
е auto error checking with re-try 
e 
LÀ 


conversational mode 


send files e receive files 


requires 32K CP/M and a minimal knowledge of assembly language 
programming. 


TERM is supplied with source and user manual: $150.00 
Manual only: $15.00 
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Many programs include SuperSoft’s online “HELP” system! 


SUPERDISKS FOR SALE! 


SuperSoft Has Great Prices on Blank Discettes 


SuperSoft sought out and found a discette that 
met our high standards. In the software distribution 
business we needed a discette that was reliable, 
sturdy, durable, and inexpensive. We wanted no data 
errors on any discette that we shipped. 


e Guaranteed 

e Data density in excess of 3200 b.p.i. 

e Approved by Shugart, Persci, Qume, Remex, others 
е Operating temperature: 50-120 degrees Fahrenheit 


Discette type | price per box 


Single Sided Single Density: 
Soft sectored IBM compatible 8": 


10 hard sectors 5%": 
16 hard sectors 5X": 


$30.00 
$30.00 
$30.00 


Single Sided Double Density: 
Soft sectored IBM compatibie 8": 


10 hard sector 5X": 
16 hard sector 5X": 


$35.00 
$35.00 
$35.00 


* Add $15.00 for Double Sided Discettes 


Illinois residents add 5% 
Add $1.00 shipping per box 


All SUPERDISKS are sold only in lots of 10. Each comes with jackets and box All orders must be pre- 


paid or CO D Generally we shp from stock. with arrival times running aboul 8-10 days 
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For complete information on these and all other 
SuperSoft products, please write for our free catalogue. 


All software can be supplied on the following media: 
CP/M formats... 8" sft sectored, 5" Northstar, 
5" Micropolis Mod Il, Vector MZ, Superbrain DD/QD, 


Apple 11+ 
итш 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 


(answered only when technician is available) 


All Orders and General information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 


“СР/М REGISTERED TRADEMARK DIGITAL 
RESEARCH 


SSS FORTRAN is the copyright of 
Small Systems Services, Urbana, Illinois 


24 hour express service available! 


SuperSoft 


First in Software Technology 


Prices suac? {о change without nohea 
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@oppie’ I 


PERSONAL CHECK MANAGER 


The ULTIMATE checkbook program. Requires 48K Applesoft and 
Disk II. Some of the capabilities are: 


Entering checks, deposits, automatic payments. Automatic pay- 
ments are deducted from the checking account each month auto- 
matically, until you delete that payment. Check numbers can be in- 
cremented by “|” automatically in the check entry routine. Also, 
the date entered on the last check can be entered on the next check 
by a single keystroke. All entries are sorted automatically. You can 
either list entries in chronological order giving the daily balance, or 
list entries showing to whom checks were issued, then giving the 
ending balance. Any entry can be deleted. 


Search any field. Either a complete search, a partial search, or a 
name search. If you misspell the name in the "NAME SEARCH", 
you will be given a list of all the possibilities. 


Code checks. List coded checks by check number , date, code, 
or previous year. Each years coded checks are saved in their own 
separate file. 


Reconcile checkbook. When you reconcile checks that are in 
succession, they can be reconciled by a single keystroke without 
entering the check number. 


Printer routine. You can get a printed copy in the CHECK 
LISTING, SEARCH routine, CODE LISTING, and the RECON- 
CILE routine. 


For immediate delivery send check or money order for $30 to: D.R. 
POLING - Dept. B, 6929 LaCienega Blvd., Los Angeles, Ca. 90045. 
IA residents add 6% sales tax. Please specify DOS 3.2 or 


Fully TRS-80* 
Compatible 


MPI B/51 


DISK DRIVE 


Includes: Case and PowerSupply 


m 40 iracks 

B 102K per disk 

B 5 ms track-ic-track 
Save Urder by phone | 


Toll! зе: 1-800-6 521.3209. 


FREE CATALOG 


Hundreds of other computer 
products at major savings. 


Midwest 
Computer 
Peripherals 


"ace ЕЕЕ 
Lc 
4 


1467 S. Michigan Ave. Chicago, IL 60605 


Complete systems 
and a wide selection 
of accessories at 

a discount. 
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allow you to specify amplitude envelopes, and some 
allow you to vary the waveform while the note is play- 
ing. The MusicSystem provides both of these features 
and also allows you to specify up to fifteen relative fre- 
quency changes during each note. This is done as part of 
the instrument definition process, and the feature may be 
used to create warble or vibrato, or to simulate tonguing 
effects. Unfortunately, frequency changes during each 
note are performed in steps, rather than following a 
smooth envelope. This makes it impossible to simulate an 
instrument like a steel guitar that uses long frequency 
glides. However, short glides can be simulated with a 
series of close frequency steps—the ear doesn't notice the 
difference. This limitation is a characteristic of the soft- 
ware, rather than the hardware, and could be improved 
in the future. 


Sound Quality 

The MusicSystem sound quality is excellent. Although 
there is a very slight background hiss— due to the limited 
signal-to-noise ratio of the 8-bit D/A (digital-to-analog) 
converters—it is not objectionable. 

The system's 13-KHz frequency response is better than 
most home cassette tape decks, and it is almost as good as 
an FM receiver. If your record of Switched-On Bach has 
been played more than a few times on an average-quality 
turntable, it probably doesn't extend beyond 13 KHz 
either. 

The separate individual and overall volume controls 
provide a wide dynamic range with no evidence of distor- 
tion at either high or low volumes. 


Human Engineering 

Mountain Computer has gone to a good deal of effort 
to make the MusicSystem as user-oriented as possible by 
providing detailed prompting, menu-driven operation, 
and operational feedback. 

When an input is required, the choices are almost 
always spelled out on the screen. If an illegal command is 
entered, the system doesn't die a horrible death or 
misinterpret the command —it simply beeps, and usually 
informs you of your mistake. Any command that could 
cause loss of data requires a second, confirming com- 
mand. Throughout the system, commands are kept as 
simple as possible, while still retaining their meaning. 
The user is not required to remember commands, for the 
system generally tells you what the choices are when the 
time comes to make them. 

MusicSystem software is accessed through a series of 
nested menus (see photo 2) rather than direct commands. 
From the time the software is loaded, the system func- 
tions are controlled by selections from the menus. Each 
selection results in either a direct action, or it causes 
another menu to appear if further details are needed. The 
menus are clearly written and most selections consist of a 
single keystroke and a carriage return. 

Visual feedback in the MusicSystem indicates proper 
operation and shows the results of your input. If the 
system is compiling a COMP file, it displays: WAIT 


New from HIPLOT" 
6-pen plotting for as little as $1480". 


gr 


FCC class B tested. 


7732 


UL listed. 


Кытаат ГҮ 
тізе інінен те) 


And you can retrofit your present single pen HIPLQT for only $395. 


The new HIPLOT DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable. It's available on all six 
models in the HIPLOT family so 
you can enjoy the advantages of 
multi-colored plots on surfaces of 
8%” X 11" (DIN A4) or 11" X 
17” (DIN А3). Of course, you also 
get the standard HIPLOT range of 
capabilities such as intelligence, 
controls, interfaces and resolu- 
tions. There's a model for virtually 
every plotting application. 


Big Performance in a Small Plotter 
Since it's introduction, the 
HIPLOT DMP Series has been rec- 


ognized as the innovative plotter 


TM Trademark of Houston Instrument. 
* U.S, Suggested retail prices. 
Centronics® registered trademark of 
Centronics Data Computer Corp. 


line which made low-cost, high 
performance digital plotting a 
reality. 


Now, with our new 6-pen 
option, there's an exciting new . 
dimension in the DMP Series’ ver- 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics® 
compatible interfaces, a choice of 
controls, resolutions, and pen 
speeds. Add to this the ability to 
plot with 6-pens on paper, vellum 
or mylar (ideal for overhead pro- 
jectors) and you have the ultimate 
plotter price/performance com- 
bination — the perfect choice for 
the user or OEM. 


Circle 175 for literature 
Circle 176 to have representative call 


Easily Retrofitted to Existing 
HIPLO T Models 

If you already have a single 
pen DMP-2, 3 or 4, don't despair. 
For as little as 6395" you can 
upgrade these models with our 
6-pen conversion kit. It's simple to 
do ...and the complete change 
can be made by the user in only 
six minutes. 

So why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi- 
pen plotting. Contact Houston In- 
strument, One Houston Square, 
Austin, Texas 78753. (512) 837-2820. 
For rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester- 
laan 6, 8240 Gistel, Belgium. 
Phone 059/27-74-45. 


houston instrument 
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Photo 2: Тһе System I main menu. Selections can be made by 
touching the light pen to the block at the left of each item. The 
tiny square in the top block indicates the presence of the game- 
paddle cursor. If the button on paddle 0 is pressed, the Music 
Player is selected. 


--COMPILING. If you select a new instrument for a play 
file, the parameter display changes to show the results of 
your selection. Messages from the system are clearly 
spelled out, with no cryptic abbreviations. 


The Software 

The MusicSystem software is an integrated package of 
four main programs and four types of files (see figure 1), 
divided functionally and physically into two separate 
systems. 

System 1 inputs and edits musical scores, and plays 
music. It includes the Music Editor, Music Merger, and 
Music Player programs, and comes with several 
demonstration COMP and PLAY files on the back side of 
the disk. 

System 2 primarily creates waveforms and instruments 
(although it also includes a copy of the Music Player pro- 


gram). There are a number of predefined instruments and 
waveforms on the flip side of the System 2 disk. 

System 1 and System 2 are tied together with the Music 
Player program. The Music Player compiles the COMP 
files produced by the Music Editor and binds in IDEF (in- 
strument definition) files produced by the Instrument 
Definer, to produce the final PLAY files. Once a PLAY 
file is complete, it may be played at any time, and the 
original COMP and IDEF files may be discarded. The 
Music Player can also be used to alter instrument and 
speaker assignments in an existing PLAY file. 

The System 1 and System 2 disks are received in 
Apple's DOS 3.2 format, and they are not copy pro- 
tected. In fact, Mountain Computer recommends that 
you copy them as soon as possible to avoid inadvertent 
destruction of the master disks. If you have Apple's DOS 
3.3, the MusicSystem software should be converted to 
sixteen-sector format rather than run in the thirteen- 
sector mode, because the system reloads from disk before 
returning to the main menus. 

The system software is written in a combination of 
6502 assembly language and XPLO (a block-structured 
Pascal-like language). The source program is not pro- 
vided, but the manual contains detailed descriptions of 
all the file formats. All files and programs are in Apple 
DOS standard format, and may be copied with the DOS 
3.3 FID utility or similar programs. 


Interrupt Driven 
Although the MusicSystem boards can run contin- 
uously under DMA once the appropriate registers have 
been initialized, playing real music requires changes in 
frequency and amplitude, while maintaining a specified 
tempo. MusicSystem accomplishes this with a constant- 
rate interrupt, which serves as a time-base reference for 
the play software. Every 8 ms (milliseconds), the Music- 
System interrupts the Apple's processor, and vectors to a 
Text continued on page 70 


LET YOUR APPLE SEE THE WORLD! 


The DS-65 Digisector? is a random access video digitizer 
which converts a TV camera's output into digital infor- 
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scale. 
Scanning sequences are user programmable. 
On-board software in EPROM is provided for 
displaying digitized images on the Hi-Res 

screen. 


Use the DS-65 for: Precision Security Systems 

e Computer Portraiture « Robotics * Fast to 
Slow Scan Conversion % Moving Target Indi- 
cators « Reading UPC codes, schematics, musi- 
cal scores and paper tape • 


DS-65 Price: $349.95 


THE LNA [ ic [RO FSI! Camera Price: $299.00 
RAO) Combination Price: $599.00 


NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK! 


—- 


A , — Portrait System Software: This program includes 
| captions and a credit line, reverse printing for 
T-shirt application and the option to save por- 

traits on disk. 


— Picture Scanner: Provides a variety of differ- 
ent dithering algorythms for compressing the 
digitized image into the Hi-Res screen. 
Write or call for more information! 


GIVE YOUR APPLE THE GIFT OF SIGHT! 


Master Charge / Visa Accepted 


WORKS ро. BOX 1110 DEL MAR, CA82044 714-942-2400 
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Customizable 


The Unique Difference that Sets 
VEDIT Apart in Full Screen Editors 


Total user customizability is a predominate reason that 
over a thousand users find VEDIT the easiest to use full screen 
editor. It makes VEDIT the only editing package which allows 
you to determine your own keyboard layout and use the cursor 
and special function keys on any terminal having them. And 
only VEDIT fully supports all of the newly available terminals. It 
may come as a surprise to you, that with any other editor or word 
processor, you will have to memorize obscure control 
characters or multi-character sequences, while your terminal's 
extra keys and editing functions go unused. The customization 
extends to setting the default tab positions, scrolling methods 
and much more. It's almost like designing your own editor for 
your system, applications and preferences. And all of this is 
easily done with the setup program which requires no 
programming knowledge or ‘patches’, but simply prompts you 
to press a key or enter a parameter. 


Unequaled Hardware Support 


The CRT version supports all terminals by allowing you to 
select during setup which terminal VEDIT will run on. Features 
such as line insert and delete, reverse scroll, status line and 
reverse video are used on ‘smart terminals. All screen sizes are 
supported, including large ones such as the 60 X 80 format on 
the Ann Arbor Ambassador terminal. Special function keys on 
terminals such as the Heath H19, Televideo 920C and IBM 
3101, and keyboards producing 8 bit codes are all supported. 
The memory mapped version is extremely flexible and supports 
bank select and hardware cursors such as on the SSM VB3. 
With this level of customizability and hardware support, you will 
feel for the first time that the software was optimally designed for 
your system. 


Fully Compatible Replacement for Ed 


Since VEDIT creates and edits standard text files of up to 
one diskette in length, it serves as a replacement for the CP/M 


standard editor ED. Of course, you benefit from the fastest and 
easiest to use ‘What you see is what you get’ type full screen 
editing available, fast disk access and an editor which takes up 
only 12K of your valuable memory space. With VEDIT you will 
never again need or want to use the slow and tedious ED. 


Special Features 


VEDIT is more than just a full screen editing replacement 
for ED, it gives you many new editing capabilities, such as a 
scratchpad buffer for moving and rearranging sections of text, 
complete file handling on multiple drives and iteration macros. 
Amoung its special features you will find automatic indenting for 
use with structured programming languages such as Pascal 
and PL/I, and other special facilities for Assembler and COBOL. 
A real time saver is the ability to insert a specified line range of 
another file anywhere in the text. Unlike most software, VEDIT 
will even tolerate your mistakes. For example, one key will 
‘Undo’ the changes you mistakenly made to a screen line, and 
the disk write error recovery lets you delete files or insert another 
disk should you run out of disk space. 


Ordering 
Many dealers carry VEDIT, or you may contact us for fast 
delivery. Specify the CRT version, your video board or 


microcomputer, the 8080, Z80 or 8086 code version, arid disk 
format required. 


VEDIT for 8080 or Z80: Disk and manual ............... $130 
VEDIT for CP/M-86: Disk and manual ./WEW) ............ $185 
Manual: Price refunded with software purchase ............ $15 


VISA or MASTERCARD Welcomed 


CP/M and MP/M are registered trademarks of Digital Research, 
Inc. Apple Il is a registered trademark of Apple Computer. Inc. 
SoftCard is a trademark of Microsoft. TRS-BOis a trademark of 
Tandy Corp. 


* North Star * Cromemco * Heath H8/H89 * SuperBrain * Apple II Softcard * TRS-80 Model Il & Model | 
Most other CP/M Systems with CRT or Memory Mapped Displays * MP/M * CP/M-86 


CP/M 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


CompuView Products Inc. 


618 Louise, Ann Arbor, Michigan 48103 * Telephone (313) 996-1299 
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The end of the compromise. 


Shake hands with the PC-8000 
Series from NEC America. 


It combines the most-wanted 
features of today’s most 
popular microcomputers, 
together with some added 
wonders of its own. Five 
userprogrammable keys, for 
instance. A 248-symbol 
character set. Z-80A equivalent 
chip. Access to CP/M software. 
Powerful N-BASIC by Microsoft." 
Text processing in 8 colors. 
Keyboard editing convenience. 
160 x 100 graphics matrix. 

Easy interfacing, too. 


Just contact your authorized 
NEC America dealer. 


N E C, EC America, Inc. 
1401 Estes Avenue 


Elk Grove Village, IL 60007 
Circle 276 on inquiry card. . 


USER SCORE 
INPUT 


ACCEPTS EDITS 
MUSIC EDITOR 
PROGRAM 


EDITS 


PRODUCES 


USER INSTRUMENT 
AND SPEAKER 
ASSIGNMENTS 


L— ACCEPTS 
MUSIC PLAYER 
PRODUCES 


ACCEPTS 
MUSIC MERGER 
PRODUCES 


Text continued from page 66: 

series of routines that update the registers in the Music- 
System boards. These routines vary the waveform 
amplitudes to create note envelopes, and update the fre- 
quency registers to change notes. They can also vary the 
overall volume. Once the updates are complete, execu- 
tion returns to the program that was interrupted. This 
technique is called foreground/background operation. 

Because the play software is interrupt-driven, the en- 
tire task of playing a song file can be accomplished during 
the time another program is running. A good example of 
this is the Instrument Definer program, in which the 
MusicSystem continuously plays a short PLAY file to 
provide audible feedback while the user is creating 
waveforms and defining instrument characteristics. In 
this case, the Instrument Definer program runs in the 
foreground while the MusicSystem plays and runs its in- 
terrupt routines in the background. 

There is one main drawback to the use of interrupts 
(and DMA). The user manual cautions that no other 
device on the Apple’s bus can generate interrupts or use 
DMA while the MusicSystem is playing. If this happens, 
both the MusicSystem and the conflicting device fail to 
work properly. This restriction would probably be en- 
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USER WAVEFORM 
AND INSTRUMEN 
SPECIFICATIONS 


ND INSTRUMENT — 
ACCEPTS EDITS И 


INSTRUMENT DEFINER 


PROOUCES 


T AUDIO FEEDBACK 


WAVEFORM 
DISPLAY 


HARMONICS 
DISPLAY 


FREQUENCY 
PROFILE 
DISPLAY 


1. MUSIC OUTPUT 


ATTACK 
PROFILE 
DISPLAY 


SONG 
PARAMETERS 


DISPLAY 


Figure 1: Data-flow diagram showing the relationships between 
various programs and files used by the MusicSystem. The Music 
Merger is used primarily to combine COMP files into larger 
COMP files, and it allows the creation of larger scores than the 
Music Editor can hold. 


countered only with devices that interrupt continuously 
(eg: a real-time clock/home-control system combina- 
tion). In any case, the problem can be avoided by tem- 
porarily stopping the conflicting device and then restart- 
ing it when you are finished with the MusicSystem. 


The Music Editor 

The Music Editor program is similar in format to a 
number of its competitors, but it offers a variety of addi- 
tional features. The Music Editor divides the screen into 
two separate functional areas: the upper two thirds of the 
screen becomes a graphic music display, while the lower 
portion holds the various editor menus and the status and 
command lines. 

The music display acts as a window on the score in 
memory. The display can be scrolled right and left 
through a given part, or up and down from part to part. 
The display staff formats include the treble, bass, alto, 
and tenor clefs, as well as the System Clef (ie: the com- 
bination of treble and bass clefs used in keyboard sheet 
music). You can change the clef at any time, and the score 
will be redisplayed correctly on the new clef. Photo 3 (the 
Music Editor main menu) shows an example of the 
system clef. 


For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a “real” business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people’s 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
clency around. 

At your fingertips there are 64,000 characters 
of random access memory and you can address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you *you're on your own", Smoke 


Signal offers an abundance of easy-to-use software 
programs such as order entry, inventory control, 


RelieF 


accounts receivable, invoice entry, payroll, word 
processing and much, much more. There's BASIC, 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- A. 
rized Smoke Signal dealer — he’ i be glad т” 
demonstrate the Chieftain’s high reliability and 


ease of operation. For dealers only, circle 355 
All other Inquiries, circle 354 


Photo 3: The Music Editor main menu. In this example, the 
music cursor is at measure twelve of the song “America,” the 
music staff is the system clef, and the editor is in the CHORD 
mode. Chords may be entered within a part, or through the use 
of multiple parts. 


tio 


Dor 


ЫНЫН 


Photo 4; The Music Editor Жаа Commands menu displays 


part two on the bass clef in NOTES mode. This menu is used to 
select key, time signature, and clef, 


4. ag ШІ d ГА 


2717) Ж 


Photo 5: The Note Modifier menu inserts dynamic or normal 
accents, and sets or removes ties between notes. The dynamic 
sfffz has just been inserted at the first note in measure nine. In 
this photo, part one is displayed on the treble clef. 
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You can select items from any of the editor's four 
graphic menus, with either the light pen or with game 
paddle 1. Most of your time will be spent with the main 
menu: it is used to select note durations, rests, measure 
bars, and to handle all editing functions. The other three 
menus are selected from the main menu, and they all 
return to it. The commands are also available through the 
keyboard, and a few operations such as LOAD, SAVE, 
and PRINT can only be executed by typing the com- 
mand. The various editor menus are shown in photos 3, 
4, 5, and 6. 

The Music Editor provides a large selection of accents 
and dynamics that add life and emphasis to your music. 
Overall loudness is controlled with the SOUND COM- 
MANDS menu, and individual notes may be accented 
with the NOTE MODIFIER menu. Unfortunately, note 
dynamic accents, although provided for in the editor, are 
not fully functional in the Music Player program: they 
are played as normal accents. The MusicSystem manual 
states that this will be corrected in a later version of the 
software. Two other unimplemented commands are user 
SYNC (designed to synchronize external devices like a 
slide projector) and GRAD (specifies gradual volume 
changes to create crescendos and diminuendos). Accord- 
ing to the manual, SYNC will be implemented in a later 
version. GRAD appears only in the SOUND 
COMMANDS menu; the manual doesn't mention it at 
all. 

The editor's PRINT command allows you to print out 
part or all of a score in graphics on the Apple Computer 
Inc Silentype printer. The score is printed as it is shown 
on the screen, and may be printed in one of two sizes. 


‘Each part is printed separately on its own staff, and the 


printout can be cut and pasted to form a sort-of- 
orchestral score. I would have liked to have the ability to 
print out several parts simultaneously, on one set of 
staves, as this would have made the printout a more 
useful piece of sheet music. Other graphics printers, such 
as Integral Data Systems’ Paper Tiger, are not supported 
in this version of the MusicSystem. 

You can enter music in either NOTES or CHORDS 
mode. In CHORDS mode, the music cursor doesn't ad- 
vance while you are entering notes of the same duration. 
Most synthesizers require that you use separate parts to 
enter chords, but the MusicSystem doesn't have this 
limitation. Multiple parts are only required to define the 
music played by different instruments. 

Notes are, placed on the screen with either game paddle 
O or with the keyboard. A small cursor is moved verti- 
cally through the staff when paddle 0 is turned, and the 
note appears when you press the button. You can enter 
music surprisingly fast through the keyboard. Once the 
duration and octave are selected, a string of notes may be 
entered as simply as typing C D E F G A B and pressing 
RETURN. 

I was a little disappointed to find that the editor doesn't 
provide audio feedback during music entry. However, it 


| 


Leading edge technology 
in hard disk systems. 


Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M’ 
2.2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin- 
gle supplier. 54;' 8, 14" Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$19,980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed В 
for use with the CF/M operating ор 
system. Available soft- — 3 
ware packages allow our Ж "go 0 
systems to run on any ў F 
IEEE696/S-100 Standard i 

system with no hard- y 
ware modification. 

Plus, Cromemco;! North 
Star** Vector Graphics, 
Godbout, Dynabyte, 
Exidy,'t IMSAI, Micro- 
mation, Processor lech- 
nology and California 
Computer Systems. -= 
Reliable systems. Morrow Designs is com- Æ 
mitted to hard disk system reliability. Not | 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We'll send back 

your money. 


ШІИШ!!! 


5221 Central Avenue, Richmond, СА 94804 


“CP/M is а trademark of Digital Research. 
**Northstar is a trademark of North Star Computers, Inc. 
tCromemco is a trademark of Cromemco, Inc. 

ttExidy is a trademark of Exidy Corporation. 


Circle 264 on inquiry card. 


Experience. As of April, 1981, 
there were over fifteen hun- 
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor- 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'll find 
Morrow's price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
Be disk systems technology 
earned us leadership in 
price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at 


(415) 524- 2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 


(415) 524-2101 
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does sharp and flat notes to match the key signature, so 
this potential source of errors is removed. 

The size of the score that can be handled by the editor 
is somewhat limited. If you actually entered sixteen 
separate parts, there would not be room for many 
measures of music. Fortunately, the Music Merger pro- 
gram can be used to combine COMP files to produce a 
much larger final result. (There has been talk at Moun- 


Photo 6: The Sound Commands menu controls overall 
loadness, sets tempo, and assigns parts to speakers. Dynamic 
(loudness) may be specified as either absolute (with the menu) or 
relative (with the keyboard). The mf dynamic has just been 
inserted to the left of the music cursor. 


s 


ƏTƏ ТЕТІН, WIL 


“Р.О. Вох 1225,2 Washington Street,Haverhill, Ma. 01830 
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tain Computer of designing a true “virtual score” 
capability into the MusicSystem by spooling the score on 
and off disk as the editor scrolls through it. Whether or 
not this will be implemented in the next version remains 
to be seen.) 

The editing functions provided by the editor are simple 
and effective. Unless otherwise specified, the editor is 
always in insert mode. Music events may be inserted at 
any time and at any place in the score. The editor pro- 
vides commands to scroll right and left, delete right and 
left, and change note durations. You can jump to other 
locations in the score by using the keyboard GOTO com- 
mand to access specific measures. I found the editor's 
responses to be a little slower than I liked, but it wasn't 
objectionable. 

The editor has only two real weaknesses: it lacks both 
triplets and the capability to repeat musical phrases. The 
former makes it difficult to enter certain pieces of music, 
and the latter adds time and wastes space when repeated 
phrases are encountered. There is no reason why you 
should have to reenter the same section of music when 
the computer could do it for you. Also, the editor will not 
automatically place measure bars, but this drawback is 
not important because both measure bars and time 
signatures have no effect on the music played. 

My overall reaction to the Music Editor is mixed. On 
the one hand it is an excellent piece of software with 
many features that are not found in most music editors. 
On the other hand there are the unimplemented features 


. YOUR ORDER NOW! 
(617) 373-1599 


“We're doing to SOFTWARE what ‘MICRO’ did for the computer." 


SPECIALISTS 
IN 


FULL SERVICE 
SYSTEMS - 
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Cost effective answers to 


DMA answers. Standard, 
accumulator transfer floppy 
disk controllers can stall your 
microcomputer system’s 

CPU for as long as 160 mil- 
liseconds. Just to access and 
transfer a sector of data to 
main memory. If CPU pro- 
cessing speed and system per- 
formance are critical, you need 
something better. That’s 
where Morrow Designs’ new 
intelligent Disk Jockey DMA™ 
controller comes in. This new 
breed of perpherial handles 
both 5%” and 8” drives and 
can read almost any format 
in existence. Speed? Your 
CPU runs at full tilt while the 
DMA controller seeks and 
gathers a sector of data. 
How? Information transfers 
to and from main memory 
occur as "cycle steals" from 
the system bus. And the 
missing memory cycles are 
transparent to the CPU total- 
ling only two milliseconds 
instead of the usual 80. 

Build a buffer. Give the Disk 
Jockey DMA a little extra memory and your system's per- 
formance gets even better. The extra storage is used as a 
track buffer. So, whenever a sector on a new track is read, 
the track buffer is automatically filled with the other sec- 


5% Inch Systems (formatted data) 


400,000 Bytes (1) Dual Sided 48 TPI Drive $1110 
800,000 Bytes (2) Dual Sided 48 ТРІ Drive $1899 
800,000 Bytes (1) Dual Sided 96 TPI Drive $1499 
1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2599 


OEM pricing available 


"Prices subject to change without notice. 

Disk Jockey DMA and Disk Jockey 2D 

are trademarks of Morrow Designs 
**CP/M is a trademark of Digital Research. 
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floppy disk problems. 


B tors on the track. The result? 
Additional data on the track 
is immediately available. 
Without the 80 millisecond 
rotational latency normally 
encountered. And similar 
efficiencies occur with disk 
writes. Sectors in the track 
buffer are conditionally writ- 
ten on the disk only if a new 
track is accessed. And only 
one revolution of the disk 

is required. 

Now, prices? All systems 
listed are supplied with a 
floppy disk drive, Disk Jockey 
Direct Memory Access Con- 
troller, CP/M** 2.2 operating 
system, power supply, fan, 
cables, cabinet and Microsoft 
5.2 BASIC. 

Even lower prices. Morrow 
Designs’ floppy disk systems 
with Disk Jockey™ 2D control- 
lers offer the same high qual- 
ity at even lower prices. Now 
without memory mapping! 
Fast answers. See Morrow 
Designs’ family of cost effec- 
tive floppy disk systems at 
your computer dealer. For a somewhat more leisurely 
answer, circle the reader service number below. For imme- 
diate answers, phone us at (415) 524-2101. 

LOOK TO MORROW FOR ANSWERS. 


Yl 


8 Inch Systems (formatted data) 


500,000 Bytes (2) Single Sided Drive $1199 
1,000,000 Bytes (2) Single Sided Drive $1975 
1,000,000 Bytes (2) Dual Sided Drive 71595 
2,200,000 Bytes (2) Dual Sided Drive $2675 


OEM pricing available 


5221 Central Avenue, Richmond, CA 94804 
(415) 524-2101 
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8-inch Winchester Multi-User Systems. Now In Volume-$8,500. 


Altos is delivering the cream of the 
crop with their new 8-inch multi-user 
Winchester disk systems. They're 
freshly packed with the quality 
features you expect from Altos, and 
at a price you expect from Altos, 
too—just $8,500. 

Pick from two fully integrated 
systems, each packaged in our new 
compact, stylish cabinet suitable for 
either rack mount or table top 
applications. You get 10 MBytes of 
reliable on-line storage in our 8-inch 
Winchester drives. Then for system 
back-up storage, you can select from 


й ни ж игн игн 
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Floppy Disks: 
.5Mb-1Mb 
MagTape: 17Mb 


Winchester Disk: 
10Mb 


SYSTEMS PICTURED: 
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500 
ACS8000-10/MTU (10Mb HD + DEI MagTape) 510.990 
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either 8-inch, single or double-sided 
floppy drives (ACS8000-10 and -10D) 
or a %-inch magnetic tape drive 
(ACS8000-10/MTU). And for powerful 
performance, all of these Z80A*based 
systems come complete with 208K 
of RAM and 6 programmable serial 
ports, ready to support four users. 

Here's the most bountiful 
selection of systems and capacities in 
the field from the company that 
knows how to deliver quality systems 
in the volumes that OEMs need to 
stay competitive. 

And Altos supports these 


systems with a broad software 


selection including the three industry 
standard operating systems—CP/M, 
multi-user MP/M** and OASIS*. 
These operating systems support 
seven high level programming 
languages: BASIC, FORTRAN, COBOL, 
PASCAL, APL, PL/1 and C. Also 
available are comprehensive 
communications packages: ASYNC — 
Altos-to-Altos, BISYNC—Altos-to- 
mainframe and full networking with 
CP/NET. All are designed to run on a 
high speed 800 Kilobaud networking 
channel—standard with every 
system. 

The ACS8000-10 Winchester 
systems join our growing family of 
field-proven products. In just three 
years, more than 8,000 systems 
have been shipped to an OEM 
customer-base. 

Get to market fast. Harvest 
your 8-inch Winchester system direct 
from the heart of Silicon Valley. Call 
or write today for specific product 
information and OEM pricing. Altos 
Computer Systems. 2360 Bering 
Drive, San Jose, CA 95131, (408) 
946-6700, Telex 171562 ALTOS SNJ. 


Packed with 
Fresh Ideas 


*280А is a registered trademark of Zilog, Inc. 
* *CP/M and MP/M are registered trademarks of Digital Research. Inc. 
TOASIS is a registered trademark of Phase One Systems. Inc. 


tdatapro is a registered trademark of Datapro Research Corp. 
© 1981 Altos Computer Systems 
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Photo 7: The Instrument Definer main menu. The audio feed- 
back level has been reduced and the pitch transposed down one 
octave by setting DYNAMIC to 30 and TRANSPOSE to — 12. 
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Photo 8: An example of an Attack Profile plot from the Instru- 
ment Definer, The plot shown is for oscillator 2 from the instru- 
ment WOODDRUM. This example shows an alternate method 
of defining envelopes. In this case, the entire envelope is defined 
during the attack phase, so there is no sustain or release. 


Photo 9: A sample frequency-history plot. Note that rather than 
changing smoothly, the frequency changes in steps. In this 
example the steps are not audible, so it sounds like a smooth 
change. 
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and the omissions previously mentioned. The current 
version of the software (2.0) is much improved from the 
original version 1.2. I look forward to the next version, 
and hope that the few remaining problems will be fixed. 
In any case, the editor is still very usable, and I enjoyed 
the time that I spent with it. 


The Instrument Definer 

The process of creating and playing different in- 
struments is one of the more interesting aspects of the 
MusicSystem. Here the MusicSystem's unique 
capabilities clearly separate it from the rest of the syn- 
thesizers available for the Apple. Other synthesizers can 
define instruments, but their capabilities are limited com- 
pared with the MusicSystem (see the "Music Making" 
text box on page 84). 

In the MusicSystem, each instrument definition (see 
figure 2) is composed of one or more logical oscillators, 
each with a defined waveform, relative amplitude, attack 
envelope, sustain-decay rate, and frequency profile. (The 
term "logical oscillator" is used because the actual 
physical waveform generator will not be chosen until 
play-time.) In addition, there are several global 
parameters that affect all of the oscillators used in an in- 
strument definition (see photo 7). You can specify attack 
and decay times, and whether the amplitude scale should 
be logarithmic (to match the human ear's response) or 
linear. 

During the instrument definition process (see photos 8 
and 9), there is continuous audio feedback, so that you 
can hear the effect of your changes as you make them. 
The feedback is normally a C-major scale, but a short 
PLAY file can be loaded and used instead. The audio 
level of the feedback may be changed or transposed so 
that you can hear how your instrument sounds at dif- 
ferent pitches. As previously described, the audio feed- 
back runs under interrupts in the background while you 
define instruments and create waveforms with the Instru- 
ment Definer in the foreground. 

A special subprogram of the Instrument Definer, called 
the Wavemaker, is used to create waveforms through a 
process called Fourier (or additive) synthesis. Just as 
Fourier analysis breaks down a waveform into its har- 
monic components, Fourier synthesis creates a waveform 
from a set of harmonic amplitudes. The process is also 
called additive synthesis because it is done by adding 
sine waves of various harmonic frequencies and ampli- 
tudes to produce the final result (see reference 6). 

The Wavemaker allows you to specify the amplitudes 
of up to twenty-four harmonics, and you can switch to 
the waveform display to view the wave at any time dur- 
ing the process. The audio feedback responds to the har- 
monic changes as you make them, so you can literally 
design your waveform "by ear." The view of the 
waveform is interesting, but not really important: it is 
easier to relate the timbre of the sound to the harmonic 
mix than to the waveshape. Photos 10 and 11 show ex- 

Text continued on page 82 
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Now proven baZic can be run on any Z80® computer 
under CP/M® baZic is written entirely in Z80 code— 
runs faster than any other BASIC interpreter. The 
greater execution speed is significantly advantageous 
for heavy number crunching, multi-user and multi- 
tasking operations. 


baZic has all the features of North Star® BASIC — and 

en some. baZic, with minor exceptions, is 100% com- 
patible with existing North Star BASIC programs. Our 
new baZic runs under all Micro Mike's timesharing 
and hard disk operating software. 


CHECK THESE FEATURES AT YOUR 
COMPUTER DEALER: 
I Takes full advantage of the 280 instruction set. 


ШЕ Сап be used on any Z80-based microcomputer 
—operating under North Star? DOS or CP/M. 


| Support North Star floating point board for even 
faster execution of compute-intensive programs. 


Ш The most friendly BASIC available. 


Hard fact: 


Improves performance of multi-user hard disk 
systems. 


baZic adds functions to assist in screen formatting, 


as well as features to simplify programming, e.g. 
APPEND as a statement, ON GOSUB, cursor- 
addressable PRINT, enhanced editing features; etc. 
baZic as shipped includes 8, 10, 12, and 14 digit. | : 
precisions, including both software and hardware 
floating point versions. 7 

Ш baZic is also available for the Apple II? under CP/M 
with the SoftCard™ 

OEMs and dealers contact Silverman Associates for 

details. 4010 Opal Street, Oakland, CA 94609. » 

(415) 428-2954. All other inquiries should be to your 

®Digita) Research, Inc. 


dealer or Micro Mike's. 
and 
ж 
* Apple Computers, Inc. <> 


82 оң, inc, Micro Mike's, шс. ч 
®Microsoft 3015 Plains Blvd., Amarillo, Texas 791 


®North Star Computers 
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Figure 2: Structural diagram of the Instrument Definer program, showing access paths to various menus and displays. The Instrument 
Definer is a large program that operates by loading program segments from disk as different functions are required. 
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Text continued from page 78: 
amples of the waveform creation process. 


Envelopes 

In the Instrument Definer, the envelope is specified 
through a combination of oscillator and global 
parameters (see figure 3). Each oscillator in an instrument 
definition has five specified characteristics: 


e Weight: its amplitude relative to any other oscillators 
used 

e Attack profile: the pattern of volume changes during 
the attack portion of the envelope 


AMS 


1. TELEVIDEO 912C 


2. ANADEX DP-9500 SERIES 
GRAPHIX PLUS PRINTER 
3j. 64K DYNAMIC RAM 


5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS : 
а. 2х5 1 /4" FLOPPY b. 2x8" FLOPPY c.2x8" FLOPPY 


(400K BYTES) (1M BYTES) (2M BYTES) 
FOR FOR FOR 
$5500. $5800. $6300. 


LO-PASS FILTER 


Figure 3: Logical model of the MusicSystem hardware. The 
hardware is actually more complex than indicated here, but 
thereis sufficient information provided in the manual to operate 
the board with your own software. 


e Frequency history: the pattern of frequency changes 
during the attack 

e Sustain exponential: the sustain amplitude half-life in 
milliseconds 

ө Waveform 


The attack and frequency profiles can each be specified 
with as many as fifteen segments to allow detailed instru- 
ment models. The global attack time defines the interval 
over which the oscillator attack and frequency profiles 
are spread, 

Instruments whose timbre changes during each note 
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ADVANCED MICRO SYSTEMS * 26188 ADAMOR ROAD * CALABASAS, CA. 91302 
OPEN MON.-FRI. 10-8 SAT. 10-6 Tel.: (213) 880-4670 


COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES ! 
ALL SYSTEMS ALLOW MULTI-USER, MULTI-TASKING, UPWARD EXPANDABILITY AND INCLUDE: 


4. DECISION I BASIC UNIT ТМ Featuring 
a. 2-80А CPU 4-TO-6 MHZ. 

b. 3 SERIAL & 2 PARALLEL PORTS. 
c. SUPERVISOR CONTROL IN H&S. 
d. REAL TIME CLOCK. 

e. MEMORY MAP. 


INCLUDING ONE YEAR 


FREE WARRANTY 
ON PARTS & LABOR 


f. PROGRAMMABLE INTERRUPT CONTROLLER. 
g. DIGITAL RESEARCH CP/M 22 O.S.. 

h, MICROSOFT EXTENDED DISK BASIC. 

i. DISK CONTROLLER 


j. DOCUMENTATION. 

d, 8" FLOPPY e. 8" FLOPPY t. 8" FLOPPY 
51/4" WINCHESTER 8" HARD OISK 14" HARD DISK 
(6MB) FOR (11 MB)FOR (2? MB)FOR 

$7900. $8110. $9195. 


SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 
FOR DELIVERY. PRICE FOB CALABASAS, СА 91302. DECISION 1 - TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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SOLVE THE STO 
SHORTAGE 


with ten multi-user megabytes 


CompuStar's 8-inch Winchester 


If you could think of just one way to im- 
prove our phenomenally popular Super- 
Brain. what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning- 
fast storage, it’s nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor- 
mance... . Intertec. 


Our New CompuStar™ 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive. compact 
desktop enclosure. Complete with disk, 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it оп." It's so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 


"Some models require hardware/software modification. 


Intertec's exclusive 255 User Controller 


The secret behind our CompuStar DSS 
is its unique controller/multiplexor. It 
alows many terminals to "share" the 
resources of a single disk. So, not only 
can you use the DSS with your Super- 
Brain, you can configure multiple user 
stations using our new series of Compu- 


Star™ terminals, called Video Processing 
Units or VPU's?M, 


Four CompuStar VPU's are available. 
At prices starting at less than $2.500. 
Some models are designed to operate as 
stand-alone microcomputers, with inter- 
nal disk storage. Just like your Super- 
Brain. Each model features its own 64K of 
RAM and can be "daisy-chained" into a 
powerful multi-user network. Just connect 
one VPU into the next. Using easy-to- 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. Ás you need them. 
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CompuStar Cable Assembly 


Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi-user network. the 
CompuStar™ DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus, your investment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on-site or depot 
maintenance. 


Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. 


JEN = DATA E 
Sd EMS 


2300 Broad River Rd. Columbia. S.C. 29210 
(803) 798-9100 TW X: 810-666-2115 


Music Making 


Two main music-synthesis techniques have been 
used on the Apple II computer. Each of these tech- 
niques has strong and weak points, and eath presents 
features that the other does not. However, neither 


offers the power and flexibility of the MusicSystem. 


which, in fact, uses a combination of the two tech- 
niques. 


Square-Wave Music 
“Тһе first widely available music synthesizer for the 
Apple Il was produced by ALF:Products Inc. The ALF 
synthesizer could generate three square-wave “voices” 
with note-envelope control and a»wide frequency 
range. Up to three ALF circuit cards could be installed 
in an Apple II, which provided up to nine musical 
parts through three separate audio outputs. The ALF 
software was well written, and the same unit, the ALF 
Apple Music Synthesizer, is still quite popular today. 
The technique used by ALF to generate tones is also 
used by a number of similar, but lower-quality and 
less-expertsive, synthesizers currently оп the market, 
This technique involves the use of several program- 


mable hardware frequency dividers» Each divides a. 


master frequency by a number that is provided by the 
controlling software. Different output frequencies are 
provided by varying the software-supplied divisor. 
The square-wave output of each frequency divider is 
then fed into a programmable attenuator, typically a 
D/A (digital-to-analog) converter, to vary the output 
level. Thus, the software simply supplies the frequency 
and output-level information to the card and the hard- 
ware does the rest. 

One of the advantages of this technique is that the 
number of voices can be increased by simply adding 
more synthesizer cards. Euen with nine-part music, the 
software has enough time left over to pravide a real- 
time music display on the:Apple's screen. 

The main disadvantage of this technique is that it is 


поё тие music synthesis. It is impossible to reproduce 


a wide range of instrumental sounds with a waveform 
that is limited to a square wave. The control of each 
note's envelope allows a range of effects to be pro- 
duced, but the high notes are invariably sharp and 
brilliant while the low notes have a buzzy sound. 
Since the introduction of the ALF synthesizer, a 
number of similar units have appeared on the market. 


“ Most use the General Instrument АҮ-3-8910/8912 


84 


music synthesizer integrated circuit to produce tones. 
This is an inexpensive approach, but it offers limited 
frequency accuracy and only sixteen levels of output 
volume. The AY-3-8910 also includes a pseudo-white- 
noise generator that allows these units to offer (as one 
advertiser puts it) “flash and crash sound effects." . 


Software-Driven D/A Synthesis 
Another popular approach to personal computer 
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music synthesis utilizes a software-driven D/A con- 
verter. The D/A receives a constant stream of 
numbers from the computer and produces a cor- 
respondingly varying voltage at its output. With 
carefully written software, this technique is capable of 
producing surprisingly good-quality music. | 

The current state of the art was largely developed 
by Hal Chamberlin of Micro Technology Unlimited 
апа his associates, Frank Covitz and Cliff Ashcraft. 
The software steps through precomputed waveform 
lookup tables, summing the values found and output- 
ting the sum to the D/A at a constant rate. This allows 
complex waveforms to be computed and stored in 
advance, thus reducing the amount of computation re- 
quired at play time. Note envelopes and.timbre varia- 
tions during each note are accomplished by storing a 
series of waveforms for each voice, Each stored 
waveform represents the waveshape and amplitude of 
the note at a given duration. The amplitude and timbre 
variations are generated by rapidly switching 
waveform tables. 

Using the current software, the Apple's 1 MHz 6502 
microprocessor can produce four-part music with 
realistic-sounding instruments and a 3.5 KHz fre- 
quency bandwidth. Faster processors can produce 
more parts and a greater frequency response. The tech- 
nique is extremely flexible and cun provide a wide 
range of instrument sounds. The hardware required is 
simple and inexpenaive because the software does most 
of the work. 

The main disadvantage of the system is that the soft- 
ware uses virtually all available processor time. The 
bandwidth or the number of. musical parts cannot be 
increased without using a faster processor. Adding 
another D/A. circuit board can provide stereo outputs 
but will not increase the music capacity of the system. 
Another disadvantage is that overull volume control 
and dynamic accents are difficult to implement due to 
time and memory-capacity limitations. It is not 
uncommon to fil 32K bytes of memory with 
waveform tables without- allowing for varying 
volumes for each instrument. This limitation could be 
removed by using a multiplying (variable gain) D/A to 
control the output level, which would also tend to ef- 
fectively improve the limited signal-to-noise ratio of 
the 8-bit D/A. 

Even with these limitations, the technique has a 
large number of avid users, and the quality of the 
music produced continues to improve as the software 
is refined. Examples of products using this method are 
devices built by Micro Music Inc (309 Beaufert St, 
Normal IL 61761, (309) 452-6991) for the Apple II, and 
products produced by Micro Technology Unlimited 
Inc (2606 Hillsborough St, POB 12106, Raleigh NC 
27605, (919) 833-1458) for the Apple, PET, Aim, and 
other 6502-based computers. 


Introducing 
quality print at matrix speed. 
For only $1295. 


Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter- 
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger" 460 | 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high-density dot 
matrix characters plus high speed. At a 
low price. 

The secret? A unique nine-wire, stag- 
gered matrix head provides overlap- 
ping dots in both horizontal and 
vertical planes. The result is 
dense, high-quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer, at any price. Like 
bi-directional, logic-seeking print- 
ing at speeds in excess of 150 
Characters per second. Micro? _ -—- 
processor electronics, with built-in diag- 
nostics and self-test. Proportional spacing. 
Automatic text justification. DotPlot™ high 


Апа itssimple, chassis-mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 


Paper Tiger 460 isthe one printer 
that gives your Apple! TRS-80, “ог 
other small business computer both 
data processing and word process- 
ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 

name of the Paper Tiger dealer 
nearest you. Call us toll-free: 
800-958-1386. (In New Hamp- 
shire, Alaska, and Hawaii, call 
(603) 673-9100.) Or, write for 
complete specifications. Integral 
Data Systems Inc., Milford, 

New Hampshire 03055. 


Integral Data Systems stands ге; 
performance printers ideally s 
printer, the IDS 460, offers feat 


Automatic proportional spacing 
processing systems, plus the cap 
resolution of 84 by 84 dots per 


Paper Tiger 460 Print Sample 


resolution graphics option. В5939 and paral- 
lel interfaces. And more. 

But its most important feature is high relia- 
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper-motor head and paper drives. 

A new rugged ballistic-type print head. 


*Suggested single-unit U.S, retail price. 
t Apple isa trademark of Apple Computer Inc. 
tTRS-8O is a trademark of Radio Shack, a division of Tandy Corp. 
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Space Shuttle Columbia is a symbol of the commitment Pascal-related products now available from The Denver 


to explore the limits of science and technology. Software Company include: 
The Denver Software Company has made a similar The PASCAL TUTOR™: Teaches persons at the entry level 
commitment : to simplify these breakthroughs for how to write simple programs. Using the computer as 
everyday use. instructor, this self-paced program is the first in a series 
By developing applications software in UCSD Pascal”, the of Pascal teaching tools. Price $125 
newest microcomputer language, and by using a unique The PASCAL PROGRAMMER": A programming aid for 
approach to design, The Denver Software Company those familiar with UCSD Pascal. Provides pre-tested 
creates high quality programs for use in business, modules which reduce programming efforts by 
industry, and the home. approximately 70%. Includes two diskettes with source 
d and i Pascal code and library units, user's manual, complete module 
dc KA a ila: in ial ve ca i documentation, and ideas for modifications. Price: $125 
microcomputers, while at the same time reducing costs The FINANCIAL PARTNER™: A one- or two-drive 
to the consumer. In addition, DSC has combined the accounting system designed specifically for households 
strength of this language with a new, low-cost portable e or for small businesses with an annual gross of up to 
computer, the Attache from Otrona, to provide the $1,000,000. All necessary “how-to” is contained in 
user with even more efficient computer capability. acomprehensive user's manual. Price: $175 
| PERT/Critical Path Management: Time 
— i analysis program which allows critical 
ж ! path supervision. For use in project 
N-. 4. management, this time-saving system 
C р considers manpower and skill levels, 
qua ү and provides for fulltime, fulltime plus 
М # ^ overtime, and parttime employment 
e of personnel. Price: $750 
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“UCSD Pascal is a trademark of tha Rege 
af the University of California. 


All programs available from your local dealer or contact: 


THE DENVER SOFTWARE COMPANY 


36 Steele Street, Suite 19 + Denver, Colorado 80206 
MANUFACTURERS OF MICROCOMPUTER SOFTWARE 


Dealer inquiries welcome. 303 321-4551. 


cessoftheColu bia mission signifies another 
the on-going effort to adapt computer sch 


fications software for Б; оға. быа. and home use. 

FINANCIAL PARTNER™: accounting forhome or small business. 
The PASCAL SERIES; computer language teaching aids. 
PERT/Critical Path Management: for efficient project management. 


All programs available from your local dealer or contac: 2 g 


THE DENVER SOFTWARE COMPANY | D SSS 


MANUFACTURERS OF SOFTWARE 
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Photo 10: A plot of the harmonic partials required to create an 
approximate square wave. For each odd harmonic specified, the 
amplitude is equal to 100/n, where n is the harmonic number. 


Text continued from page 82: 

may be simulated by using multiple oscillators. If you 
wish to decay the higher harmonics faster than the low 
ones in order to simulate a plucked or struck string in- 
strument, you can use two or three oscillators with dif- 
ferent harmonic contents and design them to decay at dif- 
ferent rates. 
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Photo 11: The waveform resulting from the harmonic specifica- 
tions in photo 10. A good approximation of a square wave 
could be used to simulate some of the less expensive music 
boards that are available for the Apple. 


In contrast to the MusicSystem, many synthesizers use 
the ADSR (attack-decay-sustain-release) method to 
specify envelopes. In the ALF synthesizer, for example, 
you specify the attack slope, the initial decay slope, the 
sustain level, and the release slope which ends the note. 
The sustain is always at a constant volume, so it is dif- 
ficult to simulate instruments, like a piano, which decay 
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ALL ITEMS BELOW SOLD AS IS — NO RETURNS / NO REPAIRS 


CALL FOR AVAILABILITY: LIMITED QUANTITIES 


Sell For List Price 


NEW EQUIPMENT 


А.І. Cybernetics Spsechboard 
Anadex 40 Column Printer 
Basa 2 8K Memory Board Assembled 
Commodore 2001-8 8K PET 
Craig M-100 Translater 
Паіөп Cassatte Interface 
Dynabyte Naked Terminal 
Digital Systema Dual 8" Single Density 
Dutronics Poly Z-80 Upgrade Kit 
Dutronics Imsai 2-80 Upgrade Kit 
Eclectic Corp. Superchip for Apple II 
Fidelity Electronics Ltd. 
Level 1 Chass Challenger 
Level 4 Checker Challenger 
Level 2 Checker Challenger 
George Risk Inc. Pet Keyboard 
imsai CPU Board 
Icom Micro Peripherals 5” Disk Drive 
Intertec Data Intertube Terminal 
Kent Moore 8K RAM 450NS 
Kent Moore Alpha Display Module 
Mountain Hardware 
AC Control Apple 
AC Remote 
S-100 AC Control Kit 
AC Remote Kit 
AC Control- Apple Kit 
Micromation Dual Memorex 8" disk drive 
Micromation Dual Density disk controller Card 
MS Corp. Apple PR-40 Interíace 
National Multiplex Digital Cassette Recorder 
Novation 1200 Baud Modem (4202T) 
Radio Shack TRS-80 Disk Drive 
TRS-80 16K Computer 
TRS-80 Expansion Interíace 


260.00 
641.00 
211.00 
550.00 
122.00 
88.00 
245.00 
2293.00 
123.00 
116.00 
75.00 


120.00 
100.00 

40.00 
176.00 
125.00 
821.00 
595.00 
148.00 

80.25 


132.00 
95.00 
104.00 
67.00 
104.00 
1467.00 
310.00 
87.00 
150.00 
274.00 
399.00 
419.00 
239.00 


380.00 
B55.00 
282.00 
795.00 
199.95 
120.00 
350.00 
2732.00 
169.95 
159,95 
95.00 


75.00 
115.00 
40.00 
250.00 
175.00 
1095.00 
874.00 
197.50 
107.00 


189.00 
149.00 
149.00 
99.00 
145.00 
1990.00 
500.00 
87.00 
200.00 
375.00 
499.00 
599.00 
299.00 


Polymorphic Systema 
BK Assembled 
8K Memory Board 
Poly KBD 
BB13 
BB-System 2 
System 12 Kit 
System 6 
Video Card 
Processor Tech 
BK Dynamic Ram 
16K Dynamic Ram 
64K Dynamic Ram 
Extended Basic Cassette 
SOL 20 W/O Memory 
System IL Kit 
Panasonic Monitor 
SD Sales 32K Dynamic Ram Board Kit 
Solid State Music 16K Static Ram Board Kit 
Southwest Technical (SWTPC) 
MF-68 Dual 5” Floppy 
Graphics Terminal 
Technical Design Labs (TDL-Xitan) 
I/O board - SMB-II 
32L Series K Memory Board 
Fortran IV Ser.37 
Fortran IV Ser.41 
Xitan Alpha 1.5 
Xitan Alpha 1 
Xitan Alpha 3 
Xitan Alpha 1.5 
Video Board 
Technico Super Starter Assembled 
Technico Super Starter Kit 
Trace Elec. 32K RAM Board Assem 


289.00 
225.00 
169.00 
2880.00 
529.00 
B46.00 
1134.00 
210.00 


175.00 
300.00 
B78.00 
21.00 
1270.00 
1262.00 
143.00 
332.00 
300.00 


796.00 
79.00 


257.00 
559.00 
279.00 
219.00 
B23.00 
576.00 
854.00 
571.00 
211.00 
293.00 
199.00 
599.00 


385.00 
300.00 
225.00 
3250.00 
735.00 
1128.00 
1575.00 
280.00 


250.00 
429.00 
1350.00 
45.00 
1895.00 
1905.00 
210.00 
475.00 
325.00 


995.00 
98.50 


395.00 
799.00 
349.00 
349.00 
1138.00 
769.00 
1181.00 
868.00 
369.00 
300.00 
299.00 
999.00 
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PHONE ORDERS: 
(301) 261-1859 


TYPE-N-IALK IS T.N.T. 


The exciting text-to-speech synthesizer 
that has every computer talking. 


ө Unlimited vocabulary 


e Built-in text-to-speech 
algorithm 


e 70 to 100 scr ctc 
speech synthesizer 


Type-'N-Talk," an important technological 
advance from Votrax, enables your com- 
puter to talk to you simply and clearly — 
with an unlimited vocabulary. You can 
enjoy the many features of Type-'N-Talk;" 
the new text-to-speech synthesizer, for 
just $375.00. 

You operate Type-'N-Talk" by simply typ- 
ing English text and a talk command. 
Your typewritten words are automatically 
translated into electronic speech by the 
system's microprocessor-based text-to- 
speech algorithm. 


The endless uses of 
speech synthesis. 


Type-' N-Talk"adds a whole new world of 
speaking roles to your computer. You can 
program verbal reminders to prompt you 
through a complex routine and make your 
computer announce events. In teaching, 
the computer with Type-'N-Talk “сап 
actually tell students when they're right 
Or wrong — even praise a correct answer. 
And of course, Type-'N-Talk'"is great fun 
for computer games. Your games come to 
life with spoken threats of danger, re- 
minders, and praise. Now all computers 
can speak. Make yours one of the first. 


Text-to-speech is easy. 

English text is automatically translated 
into electronically synthesized speech 
with Type-'N-Talk:" ASCII code from 
your computer's keyboard is fed to 
Type-'N-Talk "through an RS 232C inter- 
face to generate synthesized speech. 


Just enter English text and hear the verbal 


response (electronic speech) through your 
audio loud speaker. For example: simply 
type the ASCII characters representing 


"h-e-1-1-o" to generate the spoken 
word "hello." 


TYPE-N-TALK “has its 
own memory. 

Type-'N-Talk"has its own built-in micro- 
processor and a 750 character buffer to hold 
the words you've typed. Even the smallest 
computer can execute programs and speak 
simultaneously. Type-'N-Talk "doesn't have 
to use your host computer's memory, or tie it 
up with time-consuming text translation. 


Data switching capability 
allows for ONLINE usage. 


Place Type-'N-Talk" between a computer 
or modem and a terminal. Type-'N-Talk" 
can speak all data sent to the terminal 
while online with a computer. Information 
randomly accessed from a data base can 
be verbalized. Using the Type-'N-Talk'" 
data switching capability, the unit can be 
"de-selected" while data is sent to the ter- 
minal and vice-versa — permitting speech 
and visual data to be independently sent 
on a single data channel. 


Selectable features make 
interfacing versatile. 


Type-'N-Talk"'can be interfaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-’N-Talk™ units can be 
connected to the first Type-'N-Talk;" 
eliminating the need for additional 
RS-232C ports on your computer. 

Using unit assignment codes, multiple 
Type-'N-Talk "units can be daisy-chained. 
Unit addressing codes allow independent 
control of Type-'N-Talk' "units and 

your printer. 


Look what you get for $375.00. 
TYPE-N-TALK comes with: 


* Text-to-speech algorithm 

* À one-watt audio amplifier 

е SC-01 speech synthesizer chip (data 
rate: 70 to 100 bits per second) 

e 750 character buffer 

e Data switching capability 

е Selectable data modes for versatile 
interfacing 

* Baud rate (75-9600) 

e Data echo of ASCII characters 

* Phoneme access modes 

е RS 232C interface 

e Complete programming and installation 
instructions 

The Votrax Type-'N-Talk" is one of the 

easiest-to-program speech synthesizers on 

the market. It uses the least amount of 

memory and it gives you the most flexible 

vocabulary available anywhere. 


Order now. Toll free. 
т ка ш иш ип иш иш иш ип иш j 


Call the toll-free number below to 
order or request additional infor- 
mation. MasterCard or Visa 
accepted. Charge to your credit 
card or send a check for $375.00 
plus $4.00 delivery. Add 4% sales 
tax in Michigan. 


1-800-521-1350. 
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Distributed by Vodex 

A Votrax Company — Dept. RT 

500 Stephenson Highway, Troy, MI 48084 
(313) 588-0341 


N 


Type~N-Talk™ is covered by a limited warranty. 
Write Votrax for a free copy. 


gradually while the note is sustained, but drop off 
abruptly when the key is released. The ADSR method is a 
simple way of specifying envelopes, but it does not have 
the flexibility required to simulate real instruments 
accurately. Figure 4 shows a comparison of the ADSR 
and MusicSystem envelopes. 


Documentation 

Mountain Computer provides a comprehensive 
manual with the MusicSystem. Within its two hundred 
pages are chapters on system operations, descriptions of 
all the system programs, and a good section on back- 
ground and theory. 

The MusicSystem manual makes extensive use of walk- 
through examples to introduce you to each of the Music- 
System programs. You are taken step by step through 
the Music Editor (through the process of entering the 
song “America” in two parts), and then through the In- 
strument Definer, where you learn while creating the in- 
strument ORGAN. The manual also includes a complete 
list of error messages and their causes, by program, as 
well as reference material that describes the hardware, 
the system file formats, and how to control the hardware 
with your own software. 

The manual, and in particular the chapters on the In- 
strument Definer and MusicSystem theory, should be 
carefully read by any MusicSystem purchaser. A number 
of fine points and operational details will not be 


understood if you "don't read the instructions until all 
else fails. " 


Comments 

According to Avery Dee, Vice President of Marketing, 
Mountain Computer considers the MusicSystem an 
evolving product, and plans to support and expand the 
system through future software releases. The first release 
of the MusicSystem was version 1.2, which did not in- 
clude the Instrument Definer or the PRINT command. 
Since then, the current version 2.0 has been released and 
made available at no charge to all purchasers of. version 
1.2. By the time you read this article, another version 
may have been released. Certainly the unimplemented 
commands should be fixed, and hopefully, n-tuplets and 
repeats will be added. 

Mountain Computer is currently compiling and pro- 
viding MusicSystem information to several vendors who 
are either designing software or interfacing the system to 
other products. For example, The Alpha-Syntauri 
keyboard (Syntauri Ltd, 3506 Waverly, Palo Alto CA 
94306) is now available interfaced to the MusicSystem as 
well as ALF's music boards. 

In a way, the development of the MusicSystem can be 
compared to that of the Apple II three years ago. It has 
some limitations at the moment, but it is still entirely 
usable, and shows great potential. With the planned soft- 
ware enhancements, it should satisfy most needs for 


From Ballet on Broadway 


v Billiards i» Dallas... 


. . . people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 


5-100 CONTROLLER BOARO 
5-100 REAL TIME CLOCK BOARO 
| ENCASED CONTROLLER 
(TRS-80, Apple |! etc.) 
ENCASED CONTROLLER & REAL 
TIME CLOCK (TRS-80, Apple Il etc) 
| APPLE II CLOCK BOARD 


send check Soll ronics Inc. 
| or money 5023 S, Семе St., P.O. Box 5344 
order t: — Bethlehem, РА 18015 
(215) 868-7220 
Please list system with which you plan to use 
peripheral. Master Charge and Visa accepted. 
PA residents add sales tax. COD's accepted. 


$159. 
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$159. 
$184. 


$269. 
$129. 


Whether it’s the intricate lighting for a Broadway Ballet or the sim- 
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 


Here's Why: 
Controls 256 BSR remote switches—not just 16 
Hardware driven—requires minimum software 
No ultrasonic link—prevents erratic operation 
No BSR command module necessary 


Real Time Glock gives Remote Controller an added dimension! 
Real Time Clocks are now available to make your remote controller even more 


powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC/RTC combination can be used. 


Real Time Clocks feature: 


1 Lithium battery back-up 

М Crystal controlled accuracy (.002%) 

1 Clock generates interrupts (seconds, minutes, hours) for foreground/background operation 
М Complete software in BASIC to Set and Read clock 
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It's magic! Well, almost. The Microline 80 will run 
all day at 80 cps with no duty cycle limitations. 
The head is warranted for 200,000,000 characters. 
That translates to over nine years on your 
TRS-80™ APPLE" or other small computer. 


Want to change forms? The magical Microline 80 
is three printers disguised as one. There is a 
whisper-quiet rubber platen for cut sheets and roll 
paper, pins on nine inch centers for pin feed stock 
and optional snap-on tractors that adjust to suit 
all your other forms. The Microline 80 also saves 
paper by letting you tear off as close as one inch 
from the last print line. 


Want to change your image? The magical 
Microline 80 really does tricks. It prints upper 


Li 
and lower себ, condensed and double width 
characters "block graphics for charts, graphs 
and diagrams. 


The Microline 80 is not a toy. With two motors, a 
rugged cast aluminum base and a head you never 
have to throw away, the Microline BO is built to 
handle the most demanding business applica- 
tions. 

Which brings us to the biggest magic of all, the 
price tag, the one that almost disappears. If we're 
not the lowest, we are so close that it doesn't mat- 
ter. There are stocking Microline distributors 
throughout the country. Call or write today for the 
name of the one near you and the price of the 
Magical Microline 80. 


Okidata Corporation, 111 Gaither Drive, Mount Laurel, New Jersey 08054 609-235-2600 
Okidata is a subsidiary of Oki Electric Industry Company, Ltd. 
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ADSR ENVELOPE GENERATION 
(AS IMPLEMENTED IN THE ALF SYNTHESIZER) 
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Figure 4: Comparison envelopes produced by the MusicSystem and by the ADSR method. The MusicSystem allows a more detailed 
envelope specification than the ADSR method, and is better able to emulate the characteristics of real instruments. The overall Music- 
System envelope is a composite of the various oscillator envelopes in the instrument definition. 


years to come. In any case, it is the most powerful syn- 
thesizer available for the Apple II, and it is price- 
competitive with its closest rival, the ALF unit. 


Conclusions 


e The Mountain Computer MusicSystem is a flexible, 
well-designed music synthesizer that provides a combina- 


TWICE THE BYTE! 


| 
" | 


8" DISK CONTROLLER 
NOW — DOUBLE SIDED OPTION! 


e DOUBLES APPLE ХП STORAGE 

e APPLE DOS COMPATIBLE 

e SHUGART 800 OR 850 COMPATIBLE 

е IBM 3740 DATA ENTRY CAPABILITY 

e CP/M, UCSD PASCAL CAPABILITY 
Available at your local APPLE Dealer: $400. 


SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 
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tion of features and capabilities currently unmatched by 
any other Apple II music synthesizer. 

e The MusicSystem boards alone provide an interesting 
avenue for experimentation in computer music for those 
users who wish to write their own programs. 

e The documentation provided by Mountain Computer 
is complete and comprehensive. In addition to operating 
instructions, it provides tutorial and theory sections and 
numerous appendices that cover such categories as the 
hardware interface, error message causes, and conversion 
to DOS 3.3. 

e The [nstrument Definer is a unique program that adds 
a new dimension to the synthesis process. As much 
creative effort may be spent defining instruments as was 
previously spent entering music. 

e The two main weaknesses of the MusicSystem are the 
lack of repeats (musical subroutines) and triplets, or 
n-tuplets. Hopefully this omission will be rectified in a 
future software release. 

e Other features Га like to see added are a Play Multi- 
ple Songs program, the ability to adjust tempo at play 
time, and audio feedback in the Music Editor program. Ш 
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Planning Your — 
Future Growth? 
OMNINET Can Help You Today. 


OMNINET is the first low-cost high-performance carrier-sense-multiple access local network specifically 
designed for microcomputers. It provides everything that Ethernet promises for mainframes, but is available 
now with interfaces to a wide range of popular microcomputers, including the Apple Il, DEC LSI-11, and 
Onyx C-8000. 

OMNINET uses low-cost, easy-to-install twisted pair wire that makes both the initial and subsequent instal- 
lation of computers as simple as hooking up stereo speakers. You can connect up to 64 different computers 
on a highly efficient 1 megabaud network that doesn't require costly extras like repeaters, isolation circuits, 
or dedicated network controllers. Microcomputer-based intelligent OMNINET transporters in each computer 
manage total network operations without stealing processing power or requiring significant software support 
from the host. 


Corvus has helped you expand your personal computer into a powerful business tool with mass storage, low 
cost backup, and data sharing. Now, we give you an intelligent solution to your local communications needs. 
With OMNINET's microvirtual circuits, you can accorgplish direct intercomputer communications with your 
microcomputers, a thing that was only dreamed of ofi mainframes yesterday. Contact your Corvus dealer 
now for full details. 


* І | 
* CORVUS SYSTEMS 
ы Ж 2029 O'Toole Avenue 
| San Jose, California 95131 
408 946-7700 TWX: 910-338-0226 
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What Time Does 
the Sun Rise and Set? 


Bruce Barkstrom 
111 Pear Ave 
Newport News VA 23607 


Do you have to rise before the crack of dawn to go 
duck hunting? Do you need to know how many hours of 
sunlight to expect for your new solar collector? Do you 
want to know if you have enough time to jog ten miles 
before the sun sets? One way to answer these questions is 
to use your computer. All you need to know is your 
latitude, longitude, and the date. The program shown in 
listing 1 computes the time the sun rises or sets for any 
date and location on the earth. It uses a precise calcula- 
tion of the sun's position in its apparent orbit around the 
earth and relates this to the time of sunrise and sunset by 
geometry. 

The sun's orbital position is found with a general 
method that might be of use in your next space-war 
simulation. À general Julian-date calendar is also includ- 
ed, which might be useful in keeping track of days in an 
accounting program. The times of sunrise and sunset are 
computed with a method that also gives the amount of 
solar energy falling on the surface of the atmosphere for a 
given latitude and date. [The amount of solar energy 
reaching the surface of the atmosphere is considerably 
different from the solar energy actually reaching the sur- 
face of the earth. Although the amount of energy actually 
radiating through the atmosphere can be calculated, it re- 


About the Author 

Bruce R Barkstrom is a practicing scientist with a PhD in Astronomy 
from Northwestern University. Dr Barkstrom also has an active interest 
in word processing and computer-aided program design and develop- 
ment. He recently acquired a Cromemco 5ystem 3, on which this article 
andi ts associated software were written. 
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quires more complex mathematics than those used in this 
article. The solution involves solving a partial differential 
equation known as the equation of radiative 
transfer....5M] For the twentieth century, the times com- 
puted are accurate to within two minutes. 

The fact that the sun rises at different times during the 
year is not mysterious. It is caused by the tilt of the 
earth's axis with respect to its orbit around the sun. In the 
summer, the time between sunrise and sunset is longer 
than in the winter. The question is: "How much longer?" 


Describing Celestial Objects 

We first need to understand how astronomers describe 
where objects are in the sky. They start by assuming that 
all astronomical objects such as the sun, moon, and stars, 
can be painted on a large sphere around the earth. If you 
stand in an open field, your line of sight to the 
unobstructed horizon intersects this celestial sphere in a 
great circle. The point directly overhead is called the 
zenith, and the point near the North Star (Polaris) where 
the stars appear to rotate is known as the north celestial 
pole. A great circle running through the celestial poles 
and the local zenith is called the local meridian. These 
positions and circles are shown in figure 1. The position 
of the image on the sphere is described by a celestial 
“latitude” and "longitude," known as declination (6) and 
right ascension (RA) (see figure 2). 

The celestial sphere rotates once every 24 hours. By 
observing the angle between the meridian and a point on 
the celestial equator rotating with the celestial sphere, 


Text continued on page 102 
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When it comes to Quality Reliability 


Price/Performance in CRT‘, 
TeleVideo is “The Value Leader” 


ёў TeleVideo 
TeleVideo Systems, Inc. 
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Listing 1: The Sunrise-Sunset program written in CBASIC Version 2. 


REM SUNRISE - SUNSET 

REM This program is intended to compute the time of sunrise and sunset, 
REM as well as the total solar energy incident on the top of the atmos- 
REM phere for a given latitude and longitude at a given time of year. 

REM Comments are welcome addressed to 

R EM Bruce R. Barkstrom 

REM 111 Pear Avenue 

REM Newport News, VA 23607. 

R EM This program requires about lOk of text storage, and about 3.5k to run 
REM when compiled by the CBASIC Version 2 compiler. 


DIM First.Day.of.Month(12) 
FOR I-1 TO 12:READ First.Day.of.Month(I):NEXT I 
DATA 04 31,5900, 120, 151.1281, 212,243. 272354 305 , 335 
Pi=3.1415926535898: TRUEZ=-1: FALSEZ=0: A21: DebugZ-TRUEZ 
REM ** Compute Julian Date  ********x** 
DEF FN.Julian.Date(Month,Day,Year) 
Yrs.since.0=Yeart4712 
No.of.lp.yrs-INT((Yrs.since.0-1)/4) 
Julian.Date-365*Yrs.since.0 + No.of.lp.yrs 
IF Year>=1583 THEN WV 
Julian.Date-Julian.Date-10: \ 
No.of.cent.yrs.snc.1583-INT((Year-1501)/100):W 
No.of.cent.lp.yrs.snc.1583-INT((Year-1201)/400):V 
Julian.Date-Julian.Date-No.of.cent.yrs.snc.1583-4V 
No.of.cent.lp.yrs.snc.1583 
REM ** Deal with month and day ***k**k***x*x 
Julian.Date = Julian.Date + First.Day.of.Month(Month) + Day 
IF 4*INT(Year/4)=Year AND Month>=3 THEN V 
Julian.Date = Julian.Date + 1 
IF Year=1582 AND ((Month=10 AND Day>=15) OR Month>=11) THEN \ 
Julian.Date = Julian.Date - 10 
FN.Julian.Date = Julian.Date 
RETURN 
FEND 
REM ** Compute Mean Anomaly *****k*kx***x* 
DEF FN.M(T,D) | 
MOO = =1.52417+(1.50E-4+3.E-6*T)*T*T+0.9856002670*D 
IF M00»360 THEN MOO=M00-360*INT (M00/360) 
FN.M = M00*P1/180 
RETURN 
FEND 
REM ** Compute Obliquity of Ecliptic *********x* 
DEF FN-epsilon(T)=(23.452294-(1.30125E-2+ V 
(1.64Е-6 - 5.03E-7 * T)*T)*T)*Pi/180. 
REM ** Compute Mean Longitude of Perigee *****kxkXkXxk* 
DEF FN.omega(T,D)=(281.22083 + (4.53E-4 + 3.E-6 * T)*T*T \ 
+ 4,706845E-5 * D)*P1/180. 
REM ** Compute Eccentricity *****k*kx*xs 
DEF FN.eccentricity(T)=0.01675104 - (4.08Е-5-1.26Е-7%Т)хТ 
REM ** Compute Longitude of Ascending Node of Lunar Oribt ***** 
DEF FN.Lunar.Long(T,D) 
Lunar.Long = 259.183275 + (2.078Е-34%2.Е-6%Т)%Т%Т 
Lunar.Long = Lunar.Long - .0529539222*D 
FN.Lunar.Long = Lunar.Long*Pi/180. 


RETURN 

FEND 
REM ** Print time or angle in xx:xx:xx.xxx format 
REM ** time.or.angle is assumed to be in radians 


DEF FN.Print.Angle(time.or.angle$,Y$,Angle) 
IF time.or.angle$-"time" THEN factor-12: yO$="Hours" V 
ELSE factor=180: yO$="Degrees" 
xl=factor*ABS (Angle) /Pi:x2=INT (xl ):x3=60*(xl-x2):x4=INT (x3) 
х5=60% (x3-x4):x6=.001*INT (х5 *1000) 
IF x2<>0 THEN x2=SGN (Angle) *x2 
IF x2=0 AND x4<>0 THEN x4=SGN (Angle) *x4 
IF х2-0 AND x4-0 THEN x6=SGN (Angle) *x6 Listing 1 continued on page 98 


96 July 1981 © BYTE Publications Inc Circle 147 on Inquiry card. ——» 


TRANSFER YOUR DATA 
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ARD 


CH 


THE HARDCACHE SUBSYSTEM: 
+ 30 Megabytes (Formatted) Winchester Disk 
Average access time 48 milliseconds 


+- Cartridge tape drive provides: 
Complete backup in under 10 minutes 
File save/reload 
Software distribution 


+ S-100 Bus Intelligent Interface Card 
НЕ = ОМА or programmed l/O data transfer 
Disk throughput optimizer 
Bootstrap ROM - switch selectable | 
Time of day clock - battery powered | 


+ Compatible with 
CROMEMCO 
VECTOR GRAPHICS 
NORTH STAR and other 
8-100 based computer systems- 
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Listing 1 continued: 
PRINT Y$,22;":"sx4;"r"sxb$1g 0$ 
RETURN 
FEND 
REM ** Input Location Information 
Idne2=1 
WHILE Idne2 
100 INPUT "Your latitude (Deg,Min,Sec), Pos for М, Neg for S"sLatD,LatM,Lats 
Latitude=LatD+(LatM+(LatS/60))/60 
INPUT "E or М, Longitude (0 - 180 Deg,Min,Sec)";Dir$,LonD,LonM,LonS 
Longitude-LonD-t(LonM-*(LonS/60))/60 
INPUT "Your Standard Time Zone (1-24)";Std.Time.Zone 
Err=0 
IF Latitude«-90 OR Latitude»90 THEN V 
PRINT "Latitude out of range":Err=Errtl 
IF DirS$«»"E" AND DirS«»'"w" THEN \ 
PRINT "You did not input E or W":Err=Errtl 
IF Longitude«O OR Longitude»180 THEN \ 
PRINT "Longitude outside the range (0,180)":\ 
Err=Errtl 
IF Std.Time.Zone<l OR Std.Time.Zone»24 THEN А 
Print "Std Time Zone outside the range (1,24)":\ 
Етг= Егг+1 
IF Err«»0 THEN 100 
REM ** Revise longitude and standard time zone to be consistent 
Latitude = Latitude*Pi/180. 
IF Latitude>=0 THEN x$s'Arctic" ELSE x$="Antarctic" 
IF Dir$="E" THEN Longitude = 360 - Longitude 
Longitude = Longitude * Pi / 180 
Time .Diff=l12*Longitude/Pi 
Tot.time.diff = Time.Diff - (Std.Time.Zone - 1) 
REM ** Input Date and Check for Correctness ****kkkkkk 


Idne-1 
WHILE Idne 
200 INPUT "Date (Month,Day,Year)";Month,Day,Year 


Err=0 
IF Month<0O OR Month»12 THEN V 
PRINT "Month out of range, input again": 
Err=Errtl 
IF Day<O OR Day»31 THEN \ 
PRINT "Day out of range, input again":W 
Err=Errtl 
ТЕ ®#к>0 THEN 200 
Day = Day ~ .5 + Time.Dif£/24 
REM ** Compute current Julian Date, and Time since 1900 
J.D.Current = FN.Julian.Date (Month, Day, Year) 
D = J.D.Current - FN.Julian.Date(1,0,1900):T = D/36525 
REM ** Compute solar orbit 
ecc = FN.eccentricity(T):MO = FN.M(T,D):E = MO 
FOR I-1 TO 3 
E = E + (MO - (E-ecc*SIN(E)))/(1-ecc*COS (E)) 
NEXT I 
V = 2*ATN(SQR((1-*ecc)/(1-ecc))*TAN(0O.5*E)) 
IF V«0 THEN V=V+2*Pi 
r = A*(l-ecc*COS(E)):eps = FN.epsilon(T):omeg = FN.omega(T,D) 
REM ** Nutation Terms are computed here kkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
11 = FN.Lunar.Long(T,D) 
Nutation.of.Obliquity = (2.5583333E-3+2.5E-7*T)*COS (L1) *P1/180. 
eps = eps + Nutation.of.Obliquity 
Nutation.of.Longitude = =—(4.7872222E=-3+4.72222222E~-6*T)*SIN(L1) *\ 
Pi/180. 
REM ** Compute solar declination dk*d**kdkkdkddkdkkkdkkkkkkkkk 
sine.del = SIN(eps)*SIN(V+omeg) 
cosine.del = SQR(l1 - sine.del*sine.del) 
del = ATN(sine.del/cosine.del) 
REM ** Compute Equation of Time kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
mean.long=omeg+M0 
IF mean.long«O THEN mean.long-mean.long-t2*Pi 
IF mean.long»2*Pi THEN mean.long-mean.long- Listing 1 continued on page 100 


98 јиу1981 © BYTE Publications Inc 


CIS COBOL" software with FORMS-2™ 
for Apple II? computers is here. Now. 
From Micro Focus. 


Apple II users . . . the wait is over. And your pa- 
tience has paid off. Now you can create serious 
business programs with the world's most popular 
professional programming language—COBOL. 
And, run them on the industry standard operating 
system—CP/M™. 


COBOL—the only standard lan- 
guage designed exclusively for 
business programming. 

COBOL gives you programs 

that are easy to write, easy to 

read, easy to maintain and easy 

to learn. | 


A complete program in 
20 minutes. 
FORMS-2, a COBOL 
source-code gen- 
erator, lets you 
begin with a 
blank screen... 
and end with a 
fully-operational 
program. 
FORMS-2 gener- 
ates standard 
COBOL code. 
You can use it as 
is. Or build on it 
to create even 
more sophisti- 
cated programs. 


Business computer 
compatibility. 

CIS COBOL on Apple II is standard COBOL. 
(ANSI X3.23-1974) With it, you have the broadest 
applications flexibility available today. And the 
most reliable. 


Powerful file handling. 


You can grow with CIS COBOL. It provides you 
with all the power of ANSI COBOL file handling. 
Underlying B-tree technology takes care of large 
ISAM files . . . fast. 


WAITING. 


Quick, convenient program development. 


With CIS COBOL and FORMS-2, you have your 
very own low-cost tools that allow you to get work 
done faster and less expensively than ever before. 
Features include interactive debug, fast compile- 
and-go, interactive screen creation and dynamic 
loading of modules. 


GSA approved. 


CIS COBOL is certified on Apple II by the Gen- 

eral Services Administration. Which means it's 

been tested, re-tested and tested again . . . all un- 
der the most demanding conditions. No wonder 
it's been chosen for use by over 25 of the 
world's leading computer manufacturers. 


See your Apple dealer for a demonstration. 


Don't wait any longer. Get all the details about 
CIS COBOL and 
FORMS-2 today. 
For further informa- 
tion, visit your near- 
est Apple dealer. Or 
call us at (408) 248- 
3982 for a FREE 
fact-filled brochure. 


CIS COBOL and FORMS- 
2 are trademarks of Micro 
Focus, Inc. Apple II is a 
registered trademark of Apple 
Computer Inc. CP/M is a trade- 
mark of Digital Research. 


IMICRO FOCUS" 


The COBOL Company 


Micro Focus, Inc. 

1601 Civic Center Dr., Santa Clara, CA 95050 
Tel: (408). 248-3982 

Telex: 171135 MISSION SNTA 

Micro Focus LTD. 

58 Acacia Rd., London N.W. 8, ENGLAND 
Tel: (01) 722-8843/4/5/6/7 

Telex: 28536 MICROF G 
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Listing 1 continued: 


2*Pi*INT(mean.long/(2*Pi)) 

y-TAN(O.5*eps) 

y-y"*y 

p= (10-07) ren 

alphaO=omeg+V+Nutation.of.Longitude 

IF alpha0«0 THEN alphaO=alpha0+2*Pi 

IF аірһа0>2%Р1 THEN а1рһа0=а1рһа0-2 *Рі*ІМТ (alpha0/(2*Pi) ) 

alpha = ATN(y*TAN(alphaO0)) 

Eqn.of.time = alpha-mean.long 

Eqn.of.time = Eqn.of.time - Pi*INT(Eqn.of.tíme/Pi) 

IF ARS(Eqn.of.time)».9*Pi THEN V 

Eqn.of.time-Eqn.of.time-SGN(Eqn.of.time)*Pi 

aQ=Eqn.of.time+mean.long 

IF a0»2*Pi THEN a0-2a0-2*Pi*INT(aO/(2*Pi)) 
REM ** Print various orbital related quantities if desired ****k*k*k* 

IF DebugZ-TRUEZ THEN WV 

xO=FN.Print.Angle("angle","mean anomaly ",MO):\ 

xO=FN.Print.Angle("angle","eccentric anom",E):\ 
"xOsFN.Print.Angle('"angle","true anomaly ",V):\ 
3 


xO=FN.Print.Angle("angle","obliquity " eps): \ 
x0=FN.Print.Angle("angle","nutation of ob",Nutation.of .Obliquity):\ 
xO=FN.Print.Angle("angle","longitude ",alpha0):V 


xO-FN.Print.Angle("angle","nutation of l1n",Nutation.of.Longitude):WV 
xO-FN.Print.Angle("angle","solar declin  ",del):V 
x0sFN.Print.Angle("time","solar В. A. " ао) \ 
xO-FN.Print.Angle("time","equation of tm",Eqn.of.time): \ 
PRINT “eccentricity “sece:\ 
PRINT "r "arg 
REM ** Length of Day 
mum = COS (Latitude - del):mun = -COS(Latitude + del):mua = 0 
REM ** Refraction Effect computed here 
xO=FN.Print.Angle("time","Tot time diff',Tot.time.diff*Pi/l12) 
IF -mum*mun»0 THEN Refrac.corr = 0.0555555556/SQR(-mum*mun) \ 
ELSE Refrac.corr = 0:\ 
PRINT "The sun’s upper limb does not cross the horizon." 
IF DebugZ-TRUEZ THEN WV 
xO-FN.Print.Angle("time","Refraction corr is ",\ 
Refrac.corr*Pi/12) 
IF mun>mua THEN mua=mun 
IF mum»mua THEN V 


x = SQR((mua-mun) /(mum—mua) ): \ 

frac.of.day.sun.up = 1 - (2/Pi)*ATN(x):\ 

basic.sunset = 12.*frac.of.day.sun.up: \ 

basic.sunrise = basic.sunset:\ 

basic.sunset = basic.sunset + Refrac.corr + Eqn.of.time*12/Pi:V 
basic.sunrise = basic.sunrise + Refrac.corr - Eqn.of.time*12/Pi:\. 
time.basic.sunset = 12 + basic.sunset:\ 

time.basic.sunrise = 12 ~ basic.sunrise:\ 

time.sunrise = time.basic.sunrise + Tot.time.diff: \ 

time.sunset = time.basic.sunset + Tot.time.diff:\ 
fraction.avail.sun = 0.5*((mum+mun) *frac.of.day.sun.up \ 


+ (mum-mun)*SIN(Pi*frac.of.day.sun.up) /Pi):V 
PRINT: PRINT: \ 


xO=FN.Print.Angle("time","Sunrise occurs at ",time.sunrise*Pi/12):\ 

xOsFN.Print.Angle("time","Sunset occurs at ",time.sunset*Pi/12) \ 
ELSE \ . 

PRINT "you are in the ";x$;" winter - the sun doesn’t rise":\ 

fraction.avail.sun = 0. 


PRINT "Sunlight available at the top of the atmosphere is" 
PRINT 1.188864E8*fraction.avail.sun;" Joules per square meter" 
INPUT "If this is the last date, input O"';Idne 

IF Idne«»0 THEN Idne=l 

WEND 

INPUT "If you have no other locations, input 0"; Іапе2 

IF Idne2<>0 THEN Idne2-1 

WEND 

END 
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The perfect marriage of 
Superbrain" and Winchester." 


700 K or 350 K 


5 Megabytes 
floppy storage 


hard disk storage 


Finally, a price-performance breakthrough for mass storage in a one-piece, 
handsomely styled desk-top computer. 


—hoentVe-. 


A product of CMC International 
е 54" Micro-Winchester'" 5 Mbyte (formatted) hard disk е Complete and ready to run with CP/M™ 2.2 
e 700K or 350K floppy disk back up 


* Also available 10 Mbyte hard disk, 5 MB removable 
e Dual Z-80 processors with 64K RAM е 10 Mbyte hard disk SuperTen™ 
* Dual RS232 ports 


DEALER & OEM INQUIRIES INVITED 
Telephone (206) 453-9777 


A Division of Computer Marketing Corporation 
Circle 296 on inquiry card. 11058 Main, Suite 125, Bellevue, WA 98004 


Listing 2: A sample run of Sunrise-Sunset. 


), 


180 Deg,Min,Sec) 


54 

6 

18 
26 


54 
3 
42 


Pos for N, Neg for S 37,0,0 


W,75,0,0 


53.025 Degrees 
37.387 Degrees 
34.682 Degrees 
23.519 Degrees 
6.947 Degrees 
51.928 Degrees 
11.323 Degrees 
35.673 Degrees 
4.382 Hours 


Your latitude (Deg,Min,Sec 

E or W, Longitude (0 - 

Your Standard Time Zone (1-24) 6 
Date (Month,Day,Year) 9,1,1980 
mean anomaly 237 
eccentric anom 237 

true anomaly 236 
obliquity 23 
nutation of ob 0%: D 
longitude 158 
nutation of ln 0 0 
solar declin 8 1 
solar R. A. 10 
equation of tm 0 0 


eccentricity 


т 1. 009078270 


Tot time diff 0 0 
Refraction corr is 0 4 
Sunrise occurs at $ 3 
Sunset occurs at 18 


. — 
. 


0» 01671806 5:7 765 


86 


0 
29 


1.057 Hours 


0 Hours 
14.545 Hours 


43.307 Hours 
14.577 Hours 


Sunlight available at the top of the atmosphere is 
35208038.2944 Joules per square meter 
If this is the last date, input 0 1 
Date (Month,Day,Year) 12,1,1980 
mean anomaly 327 36 15.675 Degrees 
eccentric anom 227 - 1.817 Degrees 
true anomaly 326 23 34.559 Degrees 
obliquity 25 26 23.934 Degrees 
nutation of ob 0 0 :-6.415 Degrees 
longitude 249 10 6.219 Degrees 
nutation of ln 0 0 :-12.376 Degrees 
solar declin -21 4 9 34.492 Degrees 
solar R. A. 16 29 54.062 Hours 
equation of tm О :-10 357.915 Hours 
eccentricity 0.0167179436184 
г 0. 985965844479 
Tot time diff 0 0 0 Hours 
Refraction corr is 0 4 42.959 Hours 
Sunrise occurs at 6 54 34.914 Hors 
Sunset occurs at 16 43 29.255 Hours 
Sunlight available at the top of the atmosphere is 


16043293.0622 
If this is the last date, 


If you have no other locations, 


A. 


Text continued from page 94: 
you can keep track of the time. For example, if the sun 
were on the celestial equator, at noon it would be on the 
meridian. You could measure 90° along the celestial 
equator between the local meridian and the sun's location 
at 6 PM; it would be 180° from its starting position at 
midnight. At dawn, it would be 270° around, and at 
noon 360°—back to its starting position. The angle be- 
tween the local meridian and a certain celestial longitude 
is called the hour angle, H. 

At any given time, до, the angle between the sun and 
the zenith of an observer at latitude $, is related to the 
hour angle and declination of the sun, 6, by the equation 
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Joules per ѕапаге meter 


input 0 0 


input 0 0 


cos(0,) = ѕіп(ф) віп(6) + сов(ф) cos(6) cos(H) (1) 
When the sun sets, it is on the horizon 90° from the 
zenith, so cos(@,) is 0. Thus, the sun sets when 


cos(H) = — Ғап(ф) tan(6) (2) 


Computing the Amount of Solar Energy 

The actual computation of the time of sunrise or sunset 
is more useful if, instead of solving equation (2), a 
method is used allowing you to estimate the amount of 
energy the sun radiates to the atmosphere during a day. 


. FOR YOUR J 


LOBO's 
New 
Hard 
Disk 
Mer n HA 

ter S NW 


Mass memory for your 


| APPLE" ..as|bigand fast {7 
| as Г, ‘Ele S far f 
y We 


def 9 


| that's LOBO's new fami] 
of dis memory Systems. 


Now you can connect 
up to four 51^4-inch hard 
disk drives (6 megabytes 
each*), and/or four 8-inch 
hard disk drives (up to 20 
megabytes each *), and/or 
four 14-inch disk drives (up 
to 58 megabytes each") to 
your APPLE, all at the same 
time. --You'l! never have to 
run out of memory again. 


Every LOBO Hard Disk 
Memory System comes 
complete with hard disk drives, 


*unformatted 
APPLE and APPLEDOS are trademarks of 
APPLE Computer Co. 


ӨР 


INTERNATIONAL 
Circle 209 on inquiry card. 


LOBO DRIVES, INT’L 


Goleta, CA 93117 
(805) 683-1576 


354 South Fairview Ave. 


A BIG HAPPENING 


? APPLE 7 


ж” ts 


% 


Fa 2 size-compatiblé, - 
f 


A oppy disk drive (ext Jr 
" JArinch mo d controller, 


1 

DMA int ine hassis/ / | | 
power supply, cables, and 
DOS. And, they are 
compeletely compatible 
with most applications 
software on the market 
today. 


— 


~ 


Furthermore, LOBO's 
enhanced version of 
APPLEDOS™ permits you 
M to build a data file as 
= large as 16 megabytes. 


No, you don't have to 
Qg go on Safari to find mass 
t _ memory. For the | 
BIG story on % 
Hard Disk Memory СА N 
Systems, visit your 
nearest LOBO keeper, 
or contact our 
“ Maha Roger” 


.- 


The power input to a small portion of the top of the at- 
mosphere is proportional to cos(0,). For the time between 
sunrise and noon (or noon and sunset), 0, is a monotoni- 
cally decreasing (or increasing) function of time. Thus, in 
a time increment dt, 


d(cos(0,) = — соѕ(ф) cos(6) sin(Ct) C dt (3) 


where С--2т/24 hr. In this same time increment, the 
amount of energy per unit area that reaches the top of the 
atmosphere is 


dP = Е, соѕ(0,) dt (4) 


Е, is the solar constant, which is about 1370 watts per 
square meter. By converting to cos(0,) as the variable of 
integration, you can compute both the time of sunrise (or 
sunset) and the amount of energy per unit area arriving 
during the hours of daylight. 

The number of hours of sunlight is given by 


w= uli ЕЕ) o 


and the amount of energy is given by 


TT 
AE = (1.184 + 10) (IY {> (us + шр 


т (и, — |.) sin(TLD/24) 
2T } (6) 
ZENITH 
NORTH 
CELESTIAL 
POLE 


MERIDIAN 


CELESTIAL 
EQUATOR 


Figure 1: Positions on the celestial sphere for an observer at 
latitude ф. For observation from the earth, the points of 
reference are the horizon and zenith. The horizon has attached 
to it the compass points N, S, E, and W. The zenith is always 
directly overhead. The meridian is the great circle extending 
from N on the horizon through the zenith to S on the horizon. 
Т he celestial sphere rotates from E to W about the north celestial 
pole, When the sun is on the meridian, it is local solar noon, and 
the hour angle H is 0. As time passes, rotation of the celestial 
sphere carries the sun toward the western horizon, and the hour 
angle increases. At the same time, the solar-zenith angle also in- 
creases. When the sun is on the horizon (at sunrise and sunset), 
0, — 90°. 
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where LD is the length of day in hours, AE is the amount 
of energy per unit area in joules per square meter (J/m?), 
a is the mean distance from the earth to the sun in 
kilometers, and r is the actual distance from the earth to 
the sun in kilometers. (To convert thisfigure to Btu per 
square feet, multiply by 8.80598* 10. About half of this 
energy reaches the surface on a clear day.) 

In these expressions, д„ has been used for cos(max of 0, 
during the day), и, for cos(min of 6, during the night), 
and и, for max(0,z,). In terms of latitude and solar 
declination 


Ит = cos(ó — ò) (7) 
while 
ма = —cos(d + 6) (8) 


Observe that д„ can be less than zero during the arctic 
winter (6 less than zero and ф close to 90°) and и, can be 
greater than zero during the arctic summer (6 greater than 
zero and ф close to 90°). These conditions prevent us 
from computing a negative square root in equation (5). 
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Figure 2: The position of an object is described by its declina- 
tion and right ascension, For a person located at the North Pole, 
the north celestial pole is directly overhead. A person located on 
the equator has the celestial equator directly overhead. The ver- 
nal equinox ( March 21) is where the sun intersects the equator in 
its apparent orbit around the earth. 
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NO MATTER WHAT MIRACLES 
YOUR COMPUTER MAY PERFORM THE 739 
PUTSITDOWNONPAPER. | - 


To get full advantage of your computer's ег 
versatility you must have an equally versatile o MEN 
printer. One designed for your office. = ЗЕРИ 


suited to your budget. And built to Å 
deliver all the management information, 
correspondence - and graphics-that * 
good management demands. 
Introducing the Centronics Model 739. 

Backed by Centronics 12-year reputa- 
tion for rugged dependability and superior ser- x. 
vice, the Model 739 brings big printer technology * 
into your office environment. Still, its desk-top size, 
super-quiet operation and handsome styling effec- 
tively mask the 12-hour-a-day workhorse within. 

You can feed the Model 739 three different ways, 
fan-fold forms, bond sheets, roll stock. But that's just the 
beginning. 

It's the end result that impresses you most. The high den- 
sity dot matrix characters produce printout of superior quality. Corre- 
spondence quality. True descenders, proportionally spaced and 
justified right and left. 

In short, one printer that will meet all your needs for under a 
thousand dollars. 

The Centronics Model 739. The strong, silent miracle-maker. 
You can see and try it at your nearest dealer. Or contact Centronics 
Data Computer Corp., Dept. B, One Wall Street, Hudson, N.H. 
03051. (603) 883-0111. 


CENTRONICS PRINTERS 
THE REALITY OF COMPUTER TECHNOLOGY 


Circle 56 on Inquiry card. 


Where’s the Sun? | 
To use equations (5) and (6), you must know both your 
latitude, ф, and the solar declination, 5. Very roughly, 


б = 22.5. sin(360f — 90) (9) 


where f is the number of days since January 1 divided by 
365.25, 0 is in degrees, and the argument of the sine func- 
tion is also in degrees. 

This might be satisfactory if you just wanted to know 
where the sun is. But if it is used to estimate the time of 
sunrise and sunset, you find large errors (about twenty 
minutes) in the local solar time of sunrise and sunset. 
There are basically two kinds of difficulty. The first is 
that the sun's apparent orbit around the earth doesn't fall 
on the celestial equator. Once this is recognized, you 
realize that time is kept by a fictitious mean sun moving 
steadily along the equator. As a result of the nonzero or- 
bital inclination, the right ascension of the actual sun 
rarely agrees with that of the mean sun. 

The second difficulty is that when the earth is closer to 
the sun in January, it moves faster in its orbit than it does 
in June, when it is farther away. The correction for these 
two effects is known as the equation of time. 

The proper way to find the sun's location on the 
celestial sphere is to find its position in apparent orbit 
around the earth, then find its right ascension and 
declination. This is not as difficult as it sounds. The basic 
orbit description requires only the actual distance from 
the earth to the sun, r, and the angle between the sun and 


Figure 3: True anomaly (V), eccentric anomaly (E), and mean 
anomaly (M). The position of an object in orbit is given by 
radius r and angle V. By using the properties of an ellipse and a 
circle with radius a, it can be shown that r=a(1—e+cos(E)), 
where e is the orbital eccentricity. The mean anomaly (M) is the 
angle swept out in a circle of radius as\/1—e? by a radius vec- 
tor so that the area swept out by that radius (crosshatched area 
marked as M) increases at the same rate as that of r for the ellip- 
tical orbit (crosshatched area marked as V). See the text for 
more details. 
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its orbital position at its closest approach to earth. This 
angle, V, is known as the true anomaly. 

You cancompute V (giving the true position of the sun) 
through calculations geometrically equivalent to the 
diagram infigure 3. The apparent orbit of the sun is given 
by the ellipse in this figure, with earth not at the center of 
the concentric circles but at one of the foci of the ellipse. 
(For purposes of illustration, the "flatness" of the ellipse 
has been exaggerated; in truth, the ellipse is almost a true 
circle, and the focus where the earth lies is much closer to 
the center of the concentric circles.) Taking the intersec- 
tion of the axes of the ellipse as a center, the dotted circle 
(with radius а•5/1 — е?) is the path of the imaginary 
mean sun, traveling at a constant speed along its orbit. 
The larger, solid circle has the same center but with 
radius a, which is the length of the semimajor axis of the 
ellipse. 

V can be found by calculating two other angles: the 
mean anomaly, М, and the eccentric anomaly, E. 
Although the calculations are involved, the result is this: 
the area traced out by the mean sun from perigee to its 
current location (the crosshatched area traced out by 
angle M) is equal to the area traced out by the real sun 
from perigee to its current location (the crosshatched area 
traced out by angle V). The eccentric anomaly, E, is 
calculated as an intermediate step from M to V. 

(Actually, the angle M must be adjusted. Its true value, 
in degrees, for f days into the year is 


М = 360f +e’ – 0 (10) 


where е” is the mean longitude of the sun апа 0 is the 
mean longitude at perigee.) 

An object with a position described by M can be 
geometrically related to another object moving at a con- 


CELESTIAL zH 
EQUATOR. 


VERNAL 
EQUINOX 


PERIGEE 


Figure 4: Relation between the celestial equator and the ap- 
parent solar orbit, The sun's apparent orbit does not lie in the 
plane of the celestial equator. The angle between these two 
planes is the obliquity of the ecliptic (е). The sun is closest to the 
earth at perigee, which occurs about January 20. Q is the angle 
along the solar orbit from vernal equinox to perigee (about 
280°). 


The tool you need to chop y 
your software backlog can а 


ре yours now 


TRAM Drastically Cuts Development Time 


a 


тү 


апа Сап Increase Your Productivity by 2000% 


TRAM is an advanced TRansaction Access Method developed in PL/I to run on a variety of CPU’s and operating systems. With its screen 
manager, you are completely freed from the burdens of screen communication such as location, length, rendition and even text itself. 
in addition, TRAM takes care of full data validation, default value generation and housekeeping of past values. 


Look at what TRAM 
can do for you: 


i ennt] will assist 


you in design: 


TRAM forms, kept with your 
specifications, describe in detail the 
layout, along with the information 

and processing required to get and 
validate data. This documentation is of 
tremendous help when modification 

is required. 


As an option, TRAM provides a 
multiple-level up-and-down 
generalized menu and chaining 
system allowing you to create tree- 
structured applications along 

with parameter passing. 


у. 
AL] wil boost 


your productivity: 


TRAM takes care of line-column 
positions and all video attributes. 
TRAM has a unique “no show” 
feature which extends the versatility 
and scope of your software. 

TRAM has a powerful exception 
processing handler. TRAM controls 
protected areas and echoing. 

TRAM formats and redisplays accepted 
data. TRAM retains past values 

for each item. TRAM builds default 
values based on past events. 

TRAM checks input for consistency, 
magnitude, match in a predefined list 
and even provides an interface 

for a search against your own external 
files, or, as an option, against 

a built-in fast direct access code file. 


All those benefits lead to a deep 
reduction in the actual number of lines 
you have to code. 


x 
MAL win give you 


environment freedom: 


All TRAM features can be used 

on any display video terminal with 
cursor addressing. TRAM will 

also work on a variety of CPU's 

and operating systems from 

micros to minis and even mainframes. 
Any displayable text is program 
independent and can be in any foreign 
language. Even more, the date 

format can be any arrangement of 
day, month and year, with or 

without month spelling. And the decimal 
point is what you want it to be. The 
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menu option gives you drive 
independence: programs, parameters 
and data files are freely scattered on 
different disk drive, with run-time 
choice. 


CHECK IT BEFORE 
YOU BUY 


Ask for the demo kit and you will 

see how a 2000 line program is 
reduced їо 100. Sendthe coupon below, 
along with $50 and here is what 

you get: 


e The screen generator and editor. 
You will immediately start 
creating and editing your own 
screens. 


e The screen examiner. You will 
display and examine your 
new screens and see TRAM features 
at work. 


е The utility programs you need 
to adapt TRAM to your environment. 


e The demo program with source 
listing and documentation. 


e The full TRAM screen manager 
manual set. 


е A sample of TRAM screen forms. 


The demo kit is for Z80, 8080 CP/M 
based systems with a minimum of 
48K and comes on an 8" single side 
single density soft sectored diskette. 
TRAM's screen manager price is $295 
and can be yours for $245 if bought 
less than 30 days after the demo. 


Purchase price includes a 6 month 
maintenance and update period. 


So act now to see how TRAM 
will solve your problem. 


Concentrate on your application, 
TRAM concentrates on the 
technical burden. 


TRAM is available now for Z80, 

8080 CP/M and MP/M systems with 48K 
minimum and requires the PL/I-80 
compiler (or the PL/I-80 run-time library 
if your application is not in PL/I). 


Coming soon are versions for 
8086/8088, Prime Computers, Data 
General, Digital Equipment 

(LSI 11, РОР 11 and VAX), IBM 

and others. Coming soon also are 

the multi-key multi-user file 
management system, the report writer, 
the file inquirer and the transaction 
processor. 


REDDOX CORPORATION 


215 CHAPEL CREST TERRACE. PITTSBURGH, PA 15238 


PHONE (412) 963-6532 TELEX 866 555 


(CP/M. МР/М and PL. I-B are registered trademarks of Digital Research) 


It isn't just for small 
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a О TRAM's screen manager - documentation only ........................... 30 1 
| О TRAM's menu system - documentation опіу.............................. 20 | 
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i О PL/I run-time library (disk & бос)....................................... 100 n 
i PA residents add 6% tax m i 
l shipping and handling m е fj 
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| | understand that if | decide to buy TRAM's screen manager іп less than 30 days after the demo, $50 | 
| credit will be applied towards the total amount. | understand also that a signed software license | 
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| Send check or money order to Reddox Corporation, Dept. B3 - 215 Chapel Crest Terrace, Pittsburgh, РА 15238 I 
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TRS-80 Models | & 111 


SuperSoft LISP allows the TRS-80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com- 
puter Science. 

The SuperSoft LISP is a complete and full im- 
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS-80 graphics. Below are some features: 


Runs in 16k level Il (with only 6K overhead) 
Fully implements atom property list structure. 
PROG is supported. 

FUNARG device is implemented. 

Efficient garbage collection. 

Complete with LISP editor and trace. 
Allows complete range of single precision 
numeric data. 

Works with old as well as new ROMs. 
Contains 97 functions. 

e Sample Programs. 


The LISP package is supplied on tape or 
discette and with a complete user manual. 


cassette version: $75.00 
(requires 16K level 11) 
Disk version: $100.00 


(requires 16K disk) 
(manual only: $15.00) 


All Orders and General Information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


Supersoft 
First in Software Technology 


TRS-80 TRADEMARK TANDY CORP 
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stant rate around an elliptical orbit with the same semi- 
major axis. The angle between perigee and the position of 
this second object is known as the eccentric anomaly, E. 
It is related to M by the transcendental equation 


Е = M — esin(E) (11) 


where e is the orbital eccentricity (a dimensionless con- 
stant). For the earth, e is small, and Newton's method is 
sufficient for solving equation (11). You start by assum- 
ing that 


E=M (12) 
and then iterate a few times with the equation 
Е = Е + (М — (Е - е sin(E)))/(1 — e cos(E)) (13) 


Once E is available, V can be found using the relation- 
ship 


V = 2 arctan (f(t + e)/(1 — e) • tan(E/2)) (14) 


If you are interested in solar energy, the correction for 
the distance to the sun is available directly, since 


т = a(l — ecos(E)) (15) 


and a is the semimajor axis of the orbit. Equations (10) 
and (12) through (15) are general and can be used for or- 
bits other than the sun's apparent orbit around the earth. 
For a derivation, see sections 67 and 68 of Textbook on 
Spherical Astronomy by W M Smart (see reference 4). 
You might want to try these equations for simulating the 
orbital elements of comets and for spacecraft in space- 
war games. 

With the true anomaly available, you can find the solar 
declination from additional orbital geometry which 
relates () and the obliquity of the ecliptic, e (ie: the angle 
between the earth-sun orbital plane and the celestial 
equator). The relationship is 


sin(6) = sin(e) « sin(V + 0) (16) 


The Solar Ephemeris and the Julian Date 
Equations (12) and (5) are not entirely accurate. For 
precise computation, you should use 


М = —1.52417 — (1.5 • 10% + 3 • 106 Т) T? 
+ 0.9856002670 D (17) 


where T is the Universal Time since January 1, 1900 in 
Julian years of 365.25 days, D is the number of Julian 
days since that date, and the mean anomaly M is in 
degrees. The longitude of perihelion is 


Q = 281.22083 + (4.53 • 10^ + 3» 105 T) T? 
+ 4.70684 • 10%. D (18) 
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12215 MURPHY AVENUE, 
SAN MARTIN, CALIFORNIA 95046 


THE FINEST IN FANTASY GAME SOFTWARE 


APPLE ATARI PET TRS-B0 
48K — w/disk 48K — w/disk 32K — w/disk 48 — w/disk 


SPACE GAMES = 


GA LACTIC QU EST Warp through the 64 solar systems in Hires graphics with Crystalsonics sound. Fire 
lasers and rifter pods as you battle the Vegans in real time simulation. In Galatic Quest we have attempted to combine the 
best elements of a Star Trek type game with one similar to Space Trader. What is Skishi and where is the Pleasure Planet? 
In some systems, lurking behind swarms of asteroids, are Space Pirates who will qut your ship and leave you a derelict in 
space. To win Galactic Quest yau must be shirewd a business man as well as a top notch warrior. $29.95 


LASAR WARS — Attacking aliens in 3D. Thousands of approach simulations and 10 levels of difficulty. Three 


kinds of invader craft scored by size and attack mode. An exciting Invaders type game with perspective and sound. For 
fantasy enthusiasts from 8 to 80. $29.95 


SAN пе OF MARS — You embark on the Maiden Voyage of the Starship Herman. This qame takes up 
almost 200K and uses 2 disks. !t includes more than 300 Hires screens animated scenarios, a 3 dimensional maze, and a 
Martian labyrinth drawn entirely with hexagons. The takeoff and landing sequences are paddle or joystick controlled for 
the Apple and Atari and the game has 5 full scenarios. Once you land on Mars, you wander through fields of Sasquati and 
Degwat. Beware of the Vishu and the Lizardmen of Meshim. Seek the wise Mudra and unlock secrets hidden for cen- 
turles. Glyphs written on the Martian Sand hold the key to the mystery for which we offer $100 to the first to solve it. To 
answer a question we have been asked many times — yes, Sands of Mars attempts to fully utilize the sound and graphics 
capabilities of the Apple and Atari to their max! 549,95 


ADVENTU RES — cross the threshold to new worlds. 


HOUSE СЕ USHER — Walk the dreaded corridors of the deadly House of Usher. Complete with 40 rooms 
and hundreds of aggressive monsters and unique treasures. This is not your typical text adventure game but goes far 
beyond that, with animated monsters and a visual display of each room. We believe this to be the first indoor-outdoor 
game ever written for a microcomputer game which includes graphics. You may choose to wander through Usher's 
scenic garden paths or brave the perils of the graveyard and descend into the crypt. Beneath the house there are laby- 
rinths, shrinking rooms, and torture chambers with no doors or windows. Your character may pick up, drop, or use об: 
jects, fire arrows, or run frantically for the door when pursued by some loathsome creature. As the old grandfather clock 
ticks away, you will have until dawn to solve the Usher Mystery and win a real live $100 prize! $24.95 


IMPERIAL WALKER (ATARI 16K} — For you Atari people out there, here’s a fantastic game pack of 4 games with revolutionary new 
graphics routine and Crystalsonics. As Luke Skywalker you have taken contro) of an All Terrain Armored Transport and with your lasers are fending off the 


Imperial attack forces. Written especially for Atari by Mike Potter. The game pack also includes Laser Nim, Auto Race, and Gunfight. Will run on Atari 400 
or 800 with disc and Joysticks. $29.95 


FANTASY LAND 2047 (Coming June 1) — Step with us through the Crystal door into the world of tomorrow's fantasy. In the areat Outback 
Of Australia in the year of 2041, will be built the greatest Adventureland of all time. Thratigh your computer, you can experience six separate worlds of fantasy. These 


programs will take up more than 500,000 bytes of memory and fill 6 disks. Many of the options may be played by up to six players and in many cases against the com- 
puter itself, $59.95 


WAR GAMES 


WORLD WAR I — This isa threescenario war game in Hires graphics with sound. It is not merely the con- 
version of à board game to computer, nor are your pieces represented by lifeless text charcters. It may be played by two 
persons and takes about 8 hours to coniplete. The rules are simple enough that you won't have to spend several days 
reading your manual before you can play. It contains 2 world maps and a fairly detailed map of the Iran-Iraq battle field. 
All scoring, animation, and positions are handled by the computer — no separate tablets to fool with. Moves are input by 
both players in series of З and when the space bar is pressed the battle becomes animated. A must see to believe .. .. 


$29.95 
WATERLOO (Coming July 1) — A wargame with graphics very similar to World War 11. We have attempted to 
make this as detailed as possible, down to what each individual is wearing, his line of síght, and the number of bullets he 
has fired. It willoccupy two disks and may be saved over a period of weeks. We will be publishing more information on this 
in BYTE MAGAZINE in July. $49.95 


And for you PET Users let us introduce you to . VIGILE == language for the PET computer: Video Interactive Game Interpretive 
Language. Make your own shape tables in 80 x 50 graphics. Write your own exciting games with sound, using this versatile tool by Roy C. Wainwright. With 
this package are 9 full length graphic games. Space War, Maze, and many more, VIGIL is now in the PET world and because of its possible application even 
by the beginner, it's à fun language. Available only on disk/32K PET $99.95 


Order line open 24 hrs/day (408) 685-0696 


where @ is in degrees. 

You can also write the obliquity of the ecliptic, which 
is the angle between the celestial equator and the earth's 
orbital plane, as 


= 23.452294 — (1.30125 - 102 . T + 
(1.64 • 1075 — 5.03 • 10°’ • T) 
. T?) (19) 


while the orbital eccentricity is 


Anomalistic year: The period of time (365.2596413 
days) for the sun to increase the mean anomaly (M) by 
360°.. 

Celestial sphere: An imaginary sphere around an 
observer positioned on the earth on which can be 
placed astronomical objects such as the sun, the moon, 
the planets, and the stars. 

Declination (ô): The angular distance (north or south) 
from the celestial equator of an object located on the 
celestial sphere. 

Ecliptic: The apparent annual path of the sun across 
the celestial sphere. 

Hour angle (H): The angle between the local meridian 
and the right ascension (RA) of a celestial object. 
Local meridian: A great circle running through the 
celestial poles and the local zenith. 

Mean anomaly (M): The angle between perigee and a 
fictitious sun moving in a perfectly circular orbit at a 
constant speed. 

Mean sun: A fictitious object used for calculating time 
because the real sun's apparent orbit around the earth 
does not fall on the celestial equator and the sun does 
not move at a constant speed in its apparent orbit. 
North celestial pole: The point near the North Star 
(Polaris) around which all the other stars appear to 
rotate. 

Obliquity of the ecliptic: The angle between the earth- 
sun orbital plane and the celestial equator. 

Orbital eccentricity: An orbit of a celestial body 
deviating markedly from a circle. 

Perigee: The point in the orbit of an object when it is 
closest to the earth. 

Perihelion: The point at which the earth is closest to 
the sun. 

Precession of the equinoxes: An effect caused by tidal 
friction which acts as a torque on the earth's rotation 
and causes the axis to precess like a top or gyroscope. 
Right ascension: The east-west position of an object 
on the celestial sphere relative to a given таса 
point called the vernal equinox. 

True anomaly (V): The angle between the sun апа its 
orbital position at its closest approach to earth. 
Zenith: The point directly overhead on the celestial 
sphere. 
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= 0.01675104 — (4.18 • 10? + 1.26* 
107. T) T (20) 


It takes the sun 365.2596413 days to increase M by 
360°, a period known as the anomalistic year. This is the 
time required for the sun to return to the same point in its 
orbit—perigee. However, as equation (18) shows, the 
zero-point for measuring the position of perigee moved 
61.892 seconds of arc during the year. As a result, the 
time required for the sun to return to the same longitude 
is nearly 365.2422 days. You could repeat the position of 
the sun without correcting for this nonrational period on- 
ly if the number were exactly 365 days. 

The first-order correction is to add 0.25 days per year, 
one day every four years. This correction was instituted 
by Julius Caesar, resulting in the Julian calendar. 
However, 365.25 days is 0.0078 days per year too long. 
To improve the fit, Pope Gregory XIII decreed that Oc- 
tober 5, 1582 was to be called the 15th and that, 
thereafter, three century leap years would be ignored 
every 400 years (ie: all leap years ending in 00 not divisi- 
ble by 400). England did not adopt the change until 1752, 
when riots broke out because the rioters believed their 
lives were being shortened by twelve days. 

Astronomers wish to be spared such complications, 
and they have agreed to keep track of the days con- 
tinuously, beginning with January 1, 4713 BC. January 1, 
4712 BC is day 366, January 1, 4711 BC is day 731, and so 
on. To compute the Julian date is not difficult. You start 


by taking 365 days times the number of years since 4713 


BC. To this, add the number of leap years. In the years 
since 1581, the proper number of excess leap years must 
also be subtracted. 


Some Physical Complications 

In computing the time of sunrise or sunset, there are 
two major corrections to the procedure described so far: 
the equation of time and refraction. With the advent of 
accurate clocks, timekeepers have invented a fictitious 
mean sun, located on the celestial equator, which ad- 
vances at the same rate as the mean solar longitude. The 
solar position in its apparent orbit must be put into right 
ascension to find how far ahead or behind the true sun is 
with respect to the fictitious mean sun. The difference in 
right ascension is known as the equation of time. To com- 
pute it, simply compute the solar right ascension, using 
the relation 


— tan?(e/2) 


Ба) =. 1828 
АЕО == Жа 


tan(SL) 
(21) 


where SRA is the solar right ascension and SL is the solar 
longitude, both expressed in degrees. The equation of 
time is the difference between the solar right ascension 
and the right ascension of the fictitious mean sun. 

The other significant factor is refraction. Although it 
has been assumed that the sun could be treated as a point 
mass for the orbital calculation, it subtends about one- 
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Take Your Cue From Vista ... 


When it comes to Apples, take your cue | Apple |! computer. It also interfaces to all 
from Vista's ABOO Eight-Inch Floppy Disk Shugart/ANSI Standard Eight-Inch Floppy Disk 
Controller. The ABOO offers a cost-efficient Drives. The ABOO provides complete IBM for- 
approach to software compatible disk і 


It’s a mat compatibility in both single and double- 
| density modes. 


access up to five megabytes of online storage $ | ғ - THE HOT SHOT AT A COOL PRICE. 
through conventional disk operating (DOS) u e The ABOO is reasonably priced at $595. А 
commands. _ | | price you can't beat wnen you compare its 
The Control and DMA Logic provides high speed Shot а | quality and performance. 
(1 microsecond per byte) transfer of data from CALL YOUR SHOTS 


the disk drive directly to the Apple Il memory ks | "" 
without processor intervention. Plus, the Phase- Vista offers you a complete line of peripheral 


memory expansion for your Apple Il® computer. 
The АВОО Controller enables Apple Il users to 


ultimate coste reliability P your Apple system including: High capacity Mini- 
floppy Disk Drives, the Vista Music Machine 9 

AND THERE'S MORE. nd the Vista Model 150 Type Ahead Buffer. In 
The controller is compatible with the most addition, Vista offers a line of advanced 
popular disk operating components fully compatible with the 
! — TRS-8O * and S-1OO based 

systems for the computers. 


| Company 
1317 E. Edinger Avenue 


Santa Ana, CA 92705 
(714) 953-0523 


Call Toll Free 800-854-8017 


® Apple Ilis a registered trademark of Apple Computers, Inc. 
* TRS-8O is a trademark of Radio Shack, A Tandy Co. 


:FOR ONLY $129.95 Learn — ting 
‘From The Ground Up 


a Build a Computer kit that grows 


E а with you, and can expand to 64k ` 


в н RAM, Microsoft BASIC, Text Edi- 
г к tor/Assembler, Word Processor, 
Floppy Disks and more. , 


EXPLORER/85 


Here'sthelow cost way to leam ihe fundamentals of com- 
puting, the all-important basica you'll need more and 
more as you advance in computer skills. For just $120.05 
you get the advanced-design Ехріогег/85 motherboard, 
with al) the features you need to leam how ta write and 
La ip mm And it сап grow into А кузет that із a 
for any personal computer on the markel Look at 
ine features: 8085 Central Processin H3 Unit, the 
mi crop rocessor ‘‘heart’ of the Бәден ga the 
milions who will buy and use the 6060/6085 rr 
alanel). . . Four 8-bitplus one 6-bit input/output ports (тот 
which you can input and тма 
control exterior kim, nars, . 8 casselte 
interface req former em c ET eed 
learned to write... dolosa а, 000 byte oper ating 
sysiem/monitor makes it easy to lear computing In 
several important ways: 8 Ital own simpler, faster writ- 
and entering of programa 9 [t permils access by you 
to al] parts of the system so you can check on the status of 
any point in the program 9 It allows tracing each pro- 
gram siep by step, with provision for displaying all бе 
contents of the CPU (registers. flags. etc) € .,, and i 
dage much morel 
ou gel all this in the starting level (Level A) of the 
Explorers for only $129.83. Incredible! To use. E 
in = ВУС: power supply and terminal or 
ША y — if you don't have them, see our 


Level a compuler kit (Terminal Version) ... $129.08 
s B. $3 PAL* 

Level A т it (Hex Keypad/Display Version) . . . $129.08 
5 plus $3 Pal 


| LEVEL B — - Tha "buildi 


block" converts tha mother- 
В board into a two-slpt S100 


6 (induatry standard) com- 


" в Puter. Now you can plug in any of the hundreds of 5100 
4 cardss vai lable. 

в Cl Level B ки... 349.95 plus $2 PAL* 

в © S100 bus connectors (two required) ... $4.85 each, 
- postpaid. 


4 LEVEL C — Add still more ғ 

: computing power. this "build- 
® [ng block" mounts directly on 

8 the motherboard and expands 
the $100 bus to six slots. 

А БЫ  — . $39.98 plus £z 


H d Sion bus connectors (five. 

: required) ... 64.85 each, 
B postpaid. 

i LEVEL D — When you reach the point in learning that re- 

m quiresmore memory, we offer two choices: either add 4k 

a of a memory direcily on the motherboard, or add 16k to 

a ЕС paso emet or asingleS100card. ourfamous 


з Level D kit: (CHECK ONE). ..C] 4k on-board .. . 4996 
lus $2 P&I*; C) 16k S100 "JAWS": .. . $148.88 plus $2 
&I*:C) 32kS100 "JAWS" . . . $199.95 plus $2 РАТ": TC 40% 

: 5100 “JAWS” . ‚ $249.85 plus $2 РАІ"; O 64k S100 
PELLE .. $290.05 plus $2 al. 


Р LEVE E—An Sheol "building block:” it activates 
ө Іһебк ROM/ÉPRO spaceon the motherboard. Now just 
а plug in one 8k Microsoft BASIC or your own custom 


.. $5.85 plus 50€ Pal * 

— It's the language that allows you to 
to your computer! It is available three ways: 

О ак or version of Microsoft BASIC: (requires Level 

B end 12k of RAM aw o we Ал. a 16k 5100 

аа, — see above 

& 


Е 
ш: 
Pie 


).. 
8k ROM version of Micrasoft E BASIC. (requires Level B 
Level E and 4k RAM: just into your Level E sockets. 


Wes Weither the АК Level НАМ expansionora 16k 
"E 0 JAWS" 1... 988.95 plus $2 PAL * 


version of Microsoft BASIC; ее level B, 
iy of RAM. floppy disk controller. 8" floppy disk drive) 
. $325 postpaid. 


в В TEXT EDITOR/ASSEMBLER — Тһе editor/assembler 

в isa software tool (a program) design edto simplify the task 

в of writing programs. As your rams became longer 

Ш and more complex, the assembler can save you many 
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half degree in the sky. As the sun rises and sets, the rays 
from different portions of the disk are bent different 
amounts by refraction in the earth's atmosphere. 

As a result, the center of the solar disk must be 51 
seconds of arc below the horizon before the upper limb of 
the sun disappears. The first-order correction to the hour 
angle in equation (2) is provided by expanding the equa- 
tion for a correction in H that depends upon having 
6,=90°+51 arc seconds. The number of minutes by 
which the sun's upper limb rises earlier or sets later is 
roughly given by 

= (51/15) ѕес(ф) sec(5) cosec(H) (22) 
Changes in Orbital Elements 

As we go forward or backward in time, the other 
planets and the moon act on the earth and its orbit to 
change the orbital elements. One sign of these changes is 
the precession of the equinoxes, which is the major cause 
of the 61 arc-second advance per year of the longitude of 
perihelion that has been noted. 

Most of this effect is caused by the tidal friction, which 
acts as a torque on the earth's rotation and causes the 
earth's axis to precess like a top or gyroscope. In addi- 
tion, because neither the moon nor the other planets lie 
exactly in the orbital plane and because their force is not 
uniform, the orbital elements reflect a change in the in- 
clination of the earth's orbit. These changes appear in the 
equation for the ephemeris as terms in T and are known 
as secular terms. 

Besides the secular terms, the earth wobbles in its mo- 
tion in response to forces exerted by the moon on the 
mass distribution of the earth. The motion is not too 
large, but it is much faster than the motion accounted for 
by the secular terms. The largest element of the nutation 
(wobbling) is included in the program listing. The re- 
maining terms are found in the American Ephemeris and 
Nautical Almanac (see reference 2) or in Smart's 
Spherical Astronomy (see reference 4). 


Time Zone Correction 

There is one more substantial correction to make. Most 
of us use standard time. The same time is kept for all 
points in a standard time zone. Standard time divides the 
world into twenty-four zones of longitude, each about 
15? wide. The boundaries are not exactly longitude lines. 
They are arranged to miss centers of population. 

In order to refer to the correct Julian date, you must 
have the time difference between the longitude of interest 
and both the Greenwich meridian and the standard time 
zone, The time difference between the standard meridian 
and the longitude of interest (LG) is 


(24 « LG)/360 if LG is west of the 


TD = } ог Greenwich meridian 
24 — (24 * LG)/360 if LG is east of the 
Greenwich 
meridian (23) 
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where TD is the time difference measured in hours. Then, 
you can refer back to the standard time zone, using the 
longitude of the standard time zone: 


Z тр 197. 2À 
TID = TD — LSE « ч. (24) 


where TTD is the total time difference (in hours), LSZ is 
the longitude of the center of the standard time zone, and 
the ratio 24/360 relates 24 hours per day to the 360? in a 
circle. 

To calculate daylight savings time in any zone, sub- 
tract 1 from the zone number. For example, Eastern Stan- 
dard Time for the United States is centered at 75? 0' 0” W 
longitude and is time zone 6. For daylight savings time, 
use zone 5 in the program input. 


The Sunrise-Sunset Algorithm 

The program shown in listing 1 was written in CBASIC 
Version 2. The features of this language that will strike 
users of standard BASICs are the long variable names 
and lack of line numbers. Variable names, which may be 
up to 31 characters, may be concatenated from shorter 
phrases by interspersing periods; this allows you to write 
programs that are considerably more readable than ver- 
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16K APPLE II 

32K APPLE II 

48K APPLE II 

DISK W CONTROLLER 
DISK ONLY 
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PASCAL SYSTEM 
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RAM MEMORY 
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sions of BASIC allowing only 2-character variable 
names. 

The line numbers at the left of listing 1 were added dur- 
ing compilation. The only line numbers in the source 
code were those connected with error handling on the in- 
put. Line numbers are optional when using the 
IF... THEN...ELSE and similar control structures that 
enter so prominently into structured coding. 

The second set of features that makes programming in 
CBASIC2 relatively easy is the structured-control 
features, such as the IF...THEN...ELSE and 
WHILE...WEND statements. (The WHILE statement ex- 
ecutes the loop as long as the stated condition is not 
zero.) The implementation of these structures is such that 
no line numbers are required. Within a set of operations, 
several replacement statements can be strung together by 
the use of a colon (:) to denote continuation of the activi- 
ty. Backslashes (X ) allow comments at the end of state- 
ment lines, making it easy to write self-documenting 
code. 

Beyond thesefeatures, CBASIC2 contains the ability to 
define functions that take arguments. Functions must be 
defined before they are used, as in Pascal, although there 
is no requirement for all function definitions to occur 
before the body of the program. CBASIC2 is a well- 
designed product that fits well with CP/M. 


Final Comments 

A sample calculation with some intermediate results is 
shown in listing 2. This program was checked against the 
Nautical Almanac and Ephemeris for 1977. Solar posi- 
tions appear to be correct within about 10 seconds of arc, 
the error to be expected by neglecting the short-period 
terms in the nutation. The sunrise and sunset times 
agreed with those for 50? N latitude within two minutes 
at all times of year. The major inaccuracy is in the ap- 
proximation used for the refraction effect. 

There are some simple extensions to this work. With a 
bit more work, the times of moonrise and moonset could 
be derived. Beyond this, it should be relatively easy to ex- 
tend the orbital calculation to other planets, so that a 
complete computation of the material in the Ephemeris 
would be available. Finally, the amount of sunlight get- 
ting through the atmosphere could be calculated. This 
last task, however, would require considerable extra 
work. E 
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Gomm. Cd: & DB25 Gable .......... 179 


CPS Multifunction by Mtn. Comp. .. 259 
Expansion Chassis by Mtn. Comp. .. 649 


HiSpeed Serial Int. Cd: ....... sos. 155 
Integer Basic Firmware Cd.......... 149 
ROMPLUS (keyboard filter extra) ... 135 
Serial Interface Card............... 139 
SSM AIO Serial/Parallel 1/O 

Assembled & Tested ............. 189 

ACCESSORIES 

A/D D/A Board by Mtn. Comp. ..... 319 
Andromeda 16k Ramcard .......... 179 
Arith. Processor 7811 AorB....... 339 
COPYROM by Mtn. Comp. ......... 91 
Dan Paymar L.C. Kit 10r 2.. as... 35 
Ееметеегвете.,................... 27 
GPIB by CCS model 7490A ........ 259 
Graphics Input Tablet .......e68.... 649 
Hayes Мїсготодет”............... 319 
Intro! X-10 Remote Contro! Sys. .... 239 
K & D Joystick for the Apple ....... 47 
Keyboard Filter ROM сһір.......... 49 
M & R Sup-R-Term 80 column board 319 
Music System by Mtn. Comp........ 479 
Programmable Timer CCS 7440A ... 159 
Prototyping Hobby Gard ........... 22 
ROMWRITER by Mtn. Comp. ....... 149 
ouperTalker Speech Synthesizer.... 239 
Әутісе Laght Plln «....... sess 214 
Versa-Writer Digitizer 

Drawing System ............ .... 209 
Videx Keyboard Enhancer.......... 115 
Videk Videoterm ».........cwe..... 319 
2-80 Soft Card Microsoft........... 295 


COMPUTER 
METRICS 
INC 


| BYTE's Bugs 


A Character Fault 


In a table comparison of 
five low-cost microcomputers 
(see "The Commodore VIC 
20 Microcomputer: A Low- 
Cost, High-Performance 
Consumer Computer,” by 
Gregg Williams, May 1981 
BYTE, page 46), it is stated 
that the TRS-80 Color Com- 


puter has no graphics char- 
acters available, but that the 
units color block is one- 
quarter normal-character 
size. To clarify this a bit, the 
Color Computer (without Ex- 
tended BASIC) does have 
low-resolution graphics on a 
64 by 32 grid, Each of these 
blocks can be turned on or 
off individually by using the 
SET and RESET commands. 


For 


Corrupted 
Interpolation 


There are several typo- 
graphical errors in the second 
subroutine of “A General In- 
terpolating Graphics Package 
for the TRS-80" by D K 


Cohen and D Crowe. (See the 
November 1980 BYTE, page 
296.) 

Refer to page 308 of that 


Multiperipherals 


Your Multibus 


Ml JLTIWA 


A N) а” 


Need large disk capacity for your Multibus system? Xylogics has what 


you need. 


Multi Disks 


* CDC Hawk (10 MB) 
CDC cartridge modules (32-96 MB) . 
CDC storage modules (80-300 MB) 
CDC Lark (8 MB/8 MB) 


BASF (24 MB) 


80/20, 86/12 


e SMD configurations of up to four 
drives in any mix of storage capacities 


* Fast delivery 
* | ow prices 


NEC (20-80 MB) 


Multi Interfaces 

Choice of Xylogics Peripheral 
Processors for either storage 
module or Diablo 44B interface. 


Multi Benefits 
* Bit-slice control technology 
* Compatible with INTEL, NATIONAL 


U.S, Headquarters: 42 Third Avenue, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262) 
European Headquarters: 46-48 High Street, Slough. Berks SL1 1ES U.K. Tel: (0753) 78921, Telex 847978 


Circle 434 on inquiry card. 
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issue for comparison with 
these improved program 
statements; 


20150 IF Al=Z2—X2/A 
THEN P1=64 ELSE 
P1- —64 

20220 PRINT @ 
Z5+P1+DU, АХ%; 

20265 |6--|6--64 

20275 W52]6-- A1/2— 
(INT(W3/2) — 1)*64 

20290 L8=L8+1 

20295 PRINT @ 

M8 + P2,F$(18); 


In line 20150 the original 
has F1, which is an undefined 
variable. In line 20220, the 
entry ends with a comma, 
which would cause the screen 
to scroll up one line when this 
statement is at the bottom of 
the screen. Lines 20265 and 
20275 have the undefined 
variable J8 in the original 
listing. Line 20290 had the 
undefined L6 as a variable, 
and 20295 had M6, also 
undefined. 

Thanks to Philip F Jackisch 
of Royal Oak, Michigan, for 
pointing out these bugs. 


Knight Errant 


While attempting to run 
the FORTH program given in 
the article "KNIGHT: A 
Knights Tour Problem in 
MMSFORTH,”" by Ulrich Frei 
(February 1981 BYTE, page 
325), Marcel Kurtagic of 
Caracas, Venezuela, got the 
error message 


DCONSTANT 7 28 3 


running under Version 1.9 of 
MMSFORTH. 

He corrected the problem 
by inserting the statement "25 
LOAD" into block 80, just 
after "; TASK;" and before 
"28 LOAD". With this 
modification, the program 
ran perfectly. 8 


Circle 385 on inquiry card. oo, 


State- оте | « қ 


demands state- ofthe- art software 


QUE 


тах ге 


Operating Systems & Support Software from Technical Sys lems 


To perform fo its fullest capabili- 
ties, your hardware demands 
software designed to meet the 
specialized requirements of 
today's microprocessors. State-of- 
the-art software from Technical 
Systems Consultants keeps pace 
with the rapid advancements in 
сотр! Тег technology so your 
hardware can live upto its full 
potential. Our complete line of 
state-of- the-art software includes: 


ҚҰП, te Operating System 


UniFLEX, a true multi- -иѕег, multi- 
taskin MA r the 6809 and 
- 68000 micropro. cessors, К Бог 
such features c as: 

e hierarchical file systems 


ә device independent М4 

* four Gigabyte disk ca jes 

е full file protection 

ө inter-task communication via 

pipes > 

e |/O redirection 

e task swapping 

e full random-access files 

e comprehensive shell command 
language 


к“. £4 


UniFLEX, structured for large-scale 
microprocessor systems, will not 
run with minimal systems and thus 
has avoided design compromise. 
(Off-Ihe-shelf versions and OEM . 
licenses are available.) 


The FLEX" Operating System 
FLEX, a АБ ed asy-to-use | 
operatir ng system esigned for 


the 6800 and 6809 P y И 


“2 , includes: 
namic filespace allocc 

o ;TéfidomTih es | 
e batch job entry 
e automatic space compression 
e English error messages 
e user environment control 

е disk resident commands 

Кое device 1/0 

е printer spooling i 

ie FLEX can accommodate 
hard disks as well as floppies. The 
System is available off-the-shelf 
for a variety of systems and ina 
field-adaptable version. (OEM 
licenses available.) 


p 


FLEX and UniFLEX are trademarks of 
Technical Systems Consultants, Inc. 


^T P г 
Technical т, Кан Consultants 
offers a full line of state-of-the- -art 
| oftware compatible to 
AT UniFLEX, some of which 


E 42” C and Pascal compilers | 
for advanced programming 
ех cem BASIC for bu Ms 

nd edi ational applica! ions | 
inis processing 


Ші 
s a ne gir b M 
өне or call today 


atthe.” 


Ine 


am 
| 
fe 
э = 
a 
S 
Ж 
= 
ү 
1 
= 


= С ж. M J % | NC P i M. : ^ L 
Box 2570, 4208 Kent t Avenue 


West Lafayette, Indiana 47906 Қ 
(317) 463-2502 Telex: 27-6143 


Sculpture by Joann Chaney - - “ 


Programming Quickies 


Hurricane Tracking 


John E Bailey 
24 Hibiscus St 
Sulphur LA 70663 


Tropical summer weather in Southwest Louisiana 
occasionally turns into vicious hurricanes. People in this 
part of the country, keenly aware of the destructive 
power of these storms, become very cautious when 
tropical depressions begin developing in the Caribbean or 
Gulf of Mexico. Local weather forecasters closely follow 
these weather patterns from their inception. Hurricane 
tracking charts appear everywhere. They are even 
printed on the back of the paper bags used at the local 
grocery stores. 

In summer 1979, I began tracking hurricane David 
while it was far out in the Atlantic. I listened diligently to 
the daily weathercasts and recorded the storm’s location 
on my grocery bag tracking chart. After several days of 
manually keeping track of David, I decided that this 
would be a perfect application for my computer. I 
wanted to give my program the ability to track different 


storms by name as they developed throughout the 
season, tell me the exact direction the storm was travel- 
ing, and the distance it had moved since its last recorded 
position. 

At first, I decided to make the mathematics of the pro- 
gram simple by using plane trigonometry to compute 
storm direction and distance after I input latitude, 
longitude, date, and time. In fact, I tracked several 
storms during the 1979 season using this technique with 
reasonable accuracy. However, not being completely 
satisfied I checked out a library book that explained the 
development and use of spherical trigonometry. After 
several days of studying equations and trial-and-error 
testing on my computer, I was able to make my hurricane 
tracking program function more accurately. 

Writing and rewriting this program was a great learn- 
ing experience for me. I had never really worked with 
spherical trigonometry before. The equations are really 
quite simple. However, understanding how they work 
and making them work for you is not quite so simple. 

There are two programs written in NorthStar BASIC: 
CSTORM and HURRICANE. Before running the 


File-Oriented Winchester Back-Up? 
Take a ‘TIP’ from ALLOY | 


ALLOY-CPD's ‘TIP’ (Tape Interchange 
Package) provides S-100 users with either 
a 13.4 mB Cartridge or 45 mB IBM com- 
patible 9-Track Magnetic Tape SUB- 
SYSTEM and a software utility to permit 
efficient transfer of programs and files 
from your WINCHESTER DISK. 


Simple to install, “ТІР” features compre- 
hensive menu-driven software under both 
CP/M" & МР/М" OS's. . 


Over 500 of these S-100 Tape Sub- 
Systems have been installed. 


To place your order or for further details 
contact: Nigel R. Spicer, 
Director of Marketing. 


= 
9) 
“- 1 
| 1 
| 


ENGINEERING 


ALLOY 


COMPANY, INC. 


COMPUTER PRODUCTS DIVISION 


12 MERCER ROAD, NATICK, MA 01760 (617) 655-3900 
TWX: 710-346-0394 


DEALER and OEM inquiries invited. 


CP/M & MP/M are registered trademarks of Digital 
Research Inc. 
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Tiny BASIC MICROCOMPUTER 
K-8073 


The Engineers Product Development Board Level Computer 


LOW COST 
POWERFUL/ VERSATILE 
—— PROGRAMMING 
A 


STD (MOD) BUS 4.5 x 6.5 in. 
5 Volt Only — Cassette 
Tape In/Out—2 Sense — 


ІК Byte Local RAM PP ur 

Ext. Expandable To 9K INS8073 Microinterpreter 
Tiny BASIC Processor 

ART/ RC Master, For Single 

Wire Data 1/0 Of 128 Slave Units А Autostart EPROM 2K Byte 


Real Time Clock 
W/Ext. Battery Backup — Er 


38 GS Utilities Firmware, For 
Yr, Mo, Wk, Day, Hour, Sec. А M s: 


Software Dev., EPROM 2K 


EPROM—2K Byte 


EPROM Programmer, 2K 
Byte Prm. Песоаеа— Кед. 
Ext. 25V Only 


PPI, Programmable 1/0, 


24 Lines 

В5-232 For CRT | 

110— 4800 Baud 
PPI Interface Ribbon 
Connector 


$388 


SINGLE UNIT 


THE K-8073 IS FOR OEM'S AS WELL AS 
END USERS. 

Whether you manufacture Industrial Process 
Control, Environmental or Test/Measurement 
systems, or simply for your own use, you can 
count on top quality performance. The K-8073 
comes complete with all socketed devices 
including the powerful F-2 Utilities Firmware 
and a Hardware/Software manual. 

In Industry, Education, or New Product 
Development, the K-8073 provides you with 
State-of-the-Art technology for micropro- 
cessor efficiency and ease. With a full line of 
support products, the TransWave line takes 
care of your every need at the most reason- 
able prices. 

To order your K-8073 or for further infor- 
mation, write or call TRANSWAVE COR- 
PORATION, Cedar Valley Building, Vanderbilt, 


THIS IS AN ENGINEER'S COMPUTER. 
Simply attach a CRT, connect 5 volts, and 
you have yourself one each powerful, versa- 
tile microcomputer that YOU can program. 

If you're fed-up with board pee ae 
ters that require expensive development sys- 
tems plus the skills of an Assembly language 
programmer, then you need the K-8073. With 
an on-chip microinterpreter and the extra 
control devices we designed into the board, 
you can do your own programming in the 
most simple English-like language available— 
Tiny BASIC. Sophisticated application de- 
signs can be implemented in hours instead of 
days or weeks because you have eliminated 
expensive and time consuming hardware and 
software costs. 


IN ADDITION TO ALL THIS, the K-8073 
offers advantages unheard of in other board 
level computers. Among these are an on- 


PA 15486, (412) 628-6370. 
board EPROM Programmer, A Real Time F ra 
Clock, Autostart, 1K Byte local RAM for ив An. Dé Puig aha le 


variables, 8K Byte EPROM, ART/RC and — ШИ Ў ТЕЛА ГА 
PP] W/24 line 1/0. Development Station $195.00 COMPUTER DIVISION OF UTSC 


Listing 1: Sample output of the hurricane tracking program as it monitored hurricanes David and Fred over a period of several days. 


DHLIID^*5 IHITIRHL POSITION WAS LAT ~ 16.9 . LONG - 67.4 
DATE TIME LAT Lar DISTANCE ЯНО DIRECTION OF TRAVEL 
ace 12: G8 Tar Tees 121.2 MILES AT 18.2 DEG NORTH OF WEST 
Әшезі : a E.g TELS 42.8 MILES HT 46.5 DEG NORTH OF WEST 
aei 22:80 12.8 та. т 43.2 MILES HT 72.5 DEG WORTH OF WEST 
азап а=: ба 280.0 72.7 155.4 MILES AT 32.8 DEG NORTH OF WEST 
p.01 11:080 28.0 74.5 117.6 MILES AT „а DEG DUE WEST 
азат 19:60 24.1 77.5 344.3 MILES AT 56.4 DEG NORTH OF WEST 
AGA? 22:00 24.7 v8.4 70.5 MILES HT 36.4 DEG NORTH OF WEST 
саза Ва: аа 24.9 78.6 18.8 MILES ЯТ 47.3 DEG NORTH OF WEST 
аза 19:00 27.9 за. э 249.4 MILES HT 57.2 DEG NORTH OF WEST 
азға азға 32.2 31.1 716.1 MILES HT 38.7 DEG NORTH OF WEST 
ACTUAL МОЈЕМЕНТ HAS &EEH 55.5 DEG NORTH ОҒ WEST 
ОТО 15 833.6 MILES AT 43.6 DEG WORTH OF EAST FROM LAKE CHARLES. 

FREO’S IMITIAL POSITION WAS LAT - 14.1 . LOHG — 54 
CATE TIME LAT (ан DISTANCE AHD DIRECTION OF TRAVEL 
A@A3-Al 27:60 17.0 ба. Е 435.6 MILES HT 25.4 DEG NORTH OF WEST 
пз 15:68 19.0 52.1 215.2 MILES AT 40.5 DEG NORTH OF WEST 
сө 22:00 18,5 64.4 7»&.7 MILES AT 33.2 DEG SOUTH OF WEST 
азғад 15:46 19.1 68.0 264.5 MILES AT 2.4 DEG SOUTH OF WEST 
аз-аз 19:00 22.5 85.7 064.1 MILES НТ 18.5 DEG NORTH OF WEST 
e3710 19:080 22.5 35.7 5.4 MILES AT 38.80 DEG DUE HORTH 
E2210 22:00 25.6 84.4 20.4 MILES AT 268.4 DEG NORTH OF WEST 
A3711 б=т 24.1 24.4 45.1 MILES AT 53.3 DEG HORTH OF WES 
G3511 11:68 24,6 35. 56.5 MILES AT 22.2 DEG NORTH OF WEST 
09.11 14:80 25.0 85.5 37.5 MILES HT  47.'2 DEG NORTH OF WEST 
E211 18:66 25.7 25.7 с.З MILES HT 47.2 DEG NORTH OF WEST 
(2.11 2:080 25,6 25.3 238.5 MILES HT 77.5 DEG NORTH OF WEST 
азір сірі 27.5 Sr. 139.5 MILES HT &.@ DEG NORTH OF WEST 
пар ат а 27.86 37.3 27,8 MILES AT S.4 DEG NORTH OF WEST 
E2211 ара 27.9 БТ. 3.8 MILES HT 98.0 DEG DUE NORTH 
Әзіз 12:08 20.2 87.3 27.8 MILES HT 98.8 DEG DUE NORTH 
Әзғіз 19:68 29,1 37.2 63.6 MILES HT 64.1 DEG NORTH OF WEST 
ACTUAL. МОМЕМЕНТ HAS БЕЕН 51.2 DEG HORTH OF WEST 
FRED IS 326.5 MILES HT 18.80 DEG SOUTH ОҒ EAST FROM LAKE CHARLES. 


Listings 2 and 3 are on pages 126-132. 


HURRICANE program, you must first initialize the 
storm file using the CSTORM program. CSTORM has to 
be run once for each new hurricane to be tracked. Then 
run the HURRICANE tracking program. It will ask if 
there are any new coordinates to add to the data file. If 
there are, the program will ask you to enter the date in 
the form (MM/DD), the time in the form (HH:MM, the 
latitude, and the longitude. You may enter all or as many 
new coordinates as you want to bring the file up to date. 
When all new coordinates are entered, type in END, to 


end the update phase. The program will then generate the 
latest tracking figures according to the data in the storm 
file. Listing 1 shows an example of its output. Listing 2 is 
the CSTORM program and listing 3 is the HURRICANE 
tracking program. Change lines 560 and 570 to reflect the 
longitude and latitude of your location and change line 
600 to reflect the name of your city or location. 

I can't say that I am anxiously awaiting the next hurri- 
cane season, but it will be fun and interesting to once 
again use this program to track the developing storms. E 
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TO ORDER GALL (212) 687-5000 


ICommotore Computer 


L i eJ Е Y These low cost Commodore PET Business 
i | Computers have virtually unlimited business 
80 Column | capabilities. Accounts Receivable, Inventory 
t odore Records, Payroll, and | 
omm other dial DES 
| functions. 
S. CBM РЕТ 16N À 32N. 
аж. COMPUTERS 
4 Basic 4) в Full size keyboard 
| Operating БА 


| Byles Memory 
System Түлеу? 


| Мон. 
| e 80 column by 25 line display + ee a 
More than an intelligent terminal, the SujserBrain outperforms many other e 12 CRT қ Ей : 
systems Costing three to five times as much. Endowed with a hefty amount of e New screen editor om | 
available software (BASIC, FORTRAN, COBOL), the BuperBrain is ready to e Split screen processin * Upper lower cage & 64 graphic characters 
take on your toughest assignment, You name it! General Ledger, Accounts М a PET DUAL 
Receivable, Payroll, Inventory or Word Processing. . the SuperBrain handles ч E EUM ds FLOPPY DISK 
p; eie m 4. yis rug e Supports relative record processing = BA» Stores 360,000 
* 2 dual-density minifloppies wilh 360K bytes of disk storage * A CP/M Disk | | ; 
Operating System with a high-powered text editor, assembler and debugger. СЛУ! He on-line 
AIT, E ы » MIICTODrOCeSSOrn 
Model 8032 Лоде! 8096 қ 8 contralled 
Model 00 SUPER BRAIN HARD DISKS 32K memory бас : 4; А. в i 12 - e Uses single or 


720K Bytes disk storage [nel $7795 
and BAK RAM меуі ОР ЕНЕ 5 1495 


dual sided floppies 
$3895 $4495 | $9095 | 8050 DUAL DISK $1795 


| ELEM i, HI-SPEED PRINTER 
ù 1 [ a 150 cnaraclers per 
à i | 4 second * Up to 4 
1 million bytes on-line storage 5745 CLA Mee wie 
А 1 е Microprocessor 
and DOS 2.0 operating system a Ж ЫЫ ee mum 


NEW 2031 SINGLE DISK к 5695 —— All Graphics » Full 


Formatting Capability 


-— | 


i h Quality Selectric: Printing 

a ны lable heavy duty mechanism 
* Complataly Fiefurbisted by A.J 
ә Delivered FREE fo nearest service cenar 


jJ - MX-70 

а 4 МХ-80 

for price 

Paes) тым Р MX-BOFT №. SPRINT 9 
A complete self-contained computer system with APPLESOFT floating point | МХ-1 00ЕТ “с 
BASIC in ROM, full ASC It keyboard in а light weight molded carrying case. 
Features Include: • 45 cps 
* auto-start ROM * Hi-Res graphics and 15 color video output. 
e Expandable to 48K. | CENTHONICS = 
ЕНЕ? j $279 Micromodem б $379 * 180 cps Bi-Directonal в Up 1015“ | M O NITORS 
О Res oes es mln rr | 700-9 Papar Widlh « 9 x 9 Matrix | SANYO 12" GREEN ........ $325 
Disk ..... oteacssreasss 645  Superterm(24x80).,..., 395 | е-е A Ы 
Add-on Disk....... ^. 985 Speechlab...... (esso, 229 $1 1 95 * Trantor feed ^ |LEEDEX 13" COLOR ........ 
Pascal Саға............ 495 Communication Card..,, 225 = e Ң5-292 E Ил,” 395 
Business Software.,,,.. 625 Модет............... . 200% =- ME Sens! Interface | 
Мопйог............... 199 Graphics Printer...,... . 995 | — —— икин ык B otl БАЕ 
| PrinterCard........ .... 180 Graphics Tablet ,,...... 795 704 imi id IN JA (0850 ТЕ a | 
$ 1 695 S ord proc essing and EU 
Бітті 
FON SEST * 60 cps * Up to 15" paper width L| буд mates 995 
IDDIC / Mara [ *Tractor Feed е Parallel Interface Bi- 15 CPS evi 
ән“ шегі I? AT THE for Apple & TRS-80 * 2 channel 
IS FINALLY HERE 


vertical forms! е Top of Form! 


| | 737 Parallel $895 


NEW | 
NEC | 
PC-8000 | 


2 Call for Price 
в 520 RAM 
s 24K НОМ 
і в ZBO-A Micro 
n Ауе., Centronics 


LE om kli 
Ж | ISLAND, NY ү 20: rank (816) 248-6700 and RS-232 


128K RAM! 


630 Special $2495 


imenaces 
G arden City, Opposite On Sile Warranty List $2755 


| , NY ІНЕ; ai Рите Blvd. ы таннен бын interface creates 
At ‘7th Road 12 896-0700 


+ MICROSOFT- BASIC, ptus many DEALER INQUIRIES ter cha 
entral Ае. 
, NY 2361 C 31300 


unique features combine to produce a INVITED ON DIABLO 
i LI 


high-performance DISK BASIC 


System. CENTRONICS, 
* Five dual-level user-programmable SU PERBRAIN 


function keys 
* A built-in numeric key pad 


Min. Credit Card Order $75 


NY residents add 6% sales tax 
е Same day shipment on prepaid and , 
credi cara іш гінге 


ТО ORDER CALL (212) 687-5000 Fw EE ын 


T. 
| 


Opposite Саіаогѕ (914 


Foreign order desk — Telex 640055 


The С ОМ PUTER FACTORY. 485 Lexington Ave., New York, NY 10017 (4бІҺ St. E 


EPSON MX-80 

Now in stock! 

The MX-8O dot matrix printer. 

Unequalled Epson reliability. Has 

all the features of the MX-7O plus 

more power and extra functions. 
CALL US 


C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FORUNDER 
$2000!/This daisy wheel printer 
gives high quality at a low price. 
25 cps. Parallel and serial inter- 
faces available. CALL 


NEC SPINWRITER FROM THE 
FIRST NAMEIN LETTER QUALITY 
PRINTERS/Compumart offers 
beautiful print quality with NEC 
Spinwriter Terminals. We carry all 
models from RO THRU KSR WITH 
NUMERIC KEYPAD —5510-5530. All 
versions give unsurpassed hard 
copy output! CALL FOR PRICES 


NEW INTEGRAL DATAS 560 
PRINTER/AII the exciting features 
of the 400 series plus 141/2” paper 
capacity. 132 col. graphics printer. 
IDS 445. Priced lower than the 440 
and equipped with a better print 
head. With & w/o graphics. 

IDS 460. Features include corre- 
spondence quality printing, high 
resolution graphics. 

CALL FOR PRICES 


CENTRONICS PRINTERS 
MODEL 737/The closest thing lo 
letter quality print for under $1000, 
List $899. SPECIAL $795. 
737 -1 Parallel Interface 

SALE PRICE $695. 


PLUS EXCITING REBATE OFFER 
ON CENTRONICS PRINTERS. 


OMNI 810 PRINTER FROM TEXAS 
INSTRUMENTS CALL 05 
The 820 RO PACKAGE includes 
machine mounted paper tray and 
cable. A compressed print option 
and device forms control are 
standard features. 
THE 820 KSR PACKAGE includes 
fully ASCII Keyboard plus all ot the 
features of the RO. 

CALLFOR PRICES 


CLEARANCE ZENITH COLOR 
VIDEO MONITOR 


SUPER SELLING TERMINALS FROM 
LEAR SIGLER/We have the follow- 
ing Lear Siegler terminals in stock 
at prices too low to print! Call for 
quotes. 


ADM-3A/Industry's favorite dumb | 


lerminal for some very smart 

reasons/ 

ADM-3A + NEW from Lear Siegler. 

CALL! 

IT IS HERE! It is the new Intermedi- 

ate Terminal from Lear Siegler. 
CALL FOR DETAILS 


SANYO MONITORS ATLOW COM- 
PUMART PRICES /Sanyo's new line 
of CRT data display monitors are 
designed for the display ot alpha- 
numeric or graphic data. 


9" SANYO B/W $169. 
12" SANYOB/W CALL 
12" SANYO W/ 

GREEN SCREEN CALL 
13" SANYO COLOR CALL 


NEC MONITOR/RECEIVER/ 


Composite video using BNC con- 
nectors, 8-Pin connector for VCR/ 
VTR video loop In/Out and 
television reception. CALL US! 


Visit our giant 


ANN ARBOR STORE 


1250 North Main Street 
Ann Arbor, Michigan 


. FREE 
MICRO/DEC LS1-11 
CATALOGS 


Send for them! 


IMPORTANT ORDERING INFORMATION 

CALL 8OO 343-5504. in Massachusetts: (617) 491-2700, phones open 
from &3O a.m to 7.CO pm Моп. ПОО am to 400 pm Sat 

PO's: Accepted from Dun & Bradstreet rated companies—shipment 


HP-41C CALCULATORS 

MEMORY MODULES for storing 

programs of up to 2000 lines ot 

program memory. 

"EXTRA SMART" CARD READER. 

Records programs and data back 

onto blank magcards. 

THE PRINTER. Upper and lower 

case. High resolution plotting. Port- 

able thermal operation. 

APPLICATION MODULES 
CALLFOR PRICES ON ALL 


NEW SUPER 41-CV SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open for Application Pacs and 
peripherals. 

+ CARD READER 

+ CARD READER + PRINTER 
QUAD RAMS equivalent to four 
Memory Modules all packed 

into one. ALL ОМ ALL 


MATROX PRODUCTS/Compumart 
stocks the complete line. 
CALL ON SPECS 


DEC LS1-11/Compumarti now 
offers the entire productline. 
CALL FOR PRICES AND DELIVERY 


NOVATION CAT ACOUSTIC MO- 
DEM Answer Originate. CALL 


NEW! D-CAT Direct Connect Mo- 
dem from Novation. 


NEW! GILTRONIX RS 232 SWITCH/ 
The ultimate in flexibility. You can 
connect three peripherals to one 
computer orthree computers to 
one peripheral. Switches the eight 
most important RS 232 signals. 


DYSAN DISKETTES/Single side, 
single density. Hard or Soft Sector 
5. ed. 
MEMOREX 3401'5/51/4 disks $3.25. 
/with hub ring tor Apple $3.50. 
MEMORY INTEGRATED CIRCUITS/ 
Call for quantity discounts when 


ordering over 50 units. CALL 
MOTOROLA 4116 (200 Nano- 
second Plastic) $4.50 


contingent upon receipts of signed purchase order. 


CALL ON PRICE | 


RM EXPANSION ACCESSORIES 
FOR AIM— 
CALL SPECS AND PRICES 


APPLE WISIN STOCK/Apple Ш 
Information Analyst Package— 
128K Apple III, Black and White 
Monitor 12", and information ana- 
lyst software. CALL 


TOP SOFTWARE PACKAGES FROM 
COMPUMART 


VISICALC/FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 
SOFTWARE FROM APPLE/Apple 
Plot (the perfect graphic comple- 
ment for Visicalc/Dow Jones News 
& Quotes/Apple Fortrom/ Apple 
Writer/Pascal Language System/ 
Controller BusinessSystem CALL 
PERSONAL SOFTW ARE/Visidex/ 
VisiTrend/ VisiPlot/VisiTerm CALL 
MUSE/Super Text CALL 


MOUNTAIN COMPUTER/ 
Expansion accessories for Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
filter/ROM Writer/Clock Calen- 
dar/AtoD and D'to AiConverter/ 
Clock tor Apple/CPS Multifunction 
Board CALL 
VIDEX/Video Term (80 col. x 24 
line, 7x9 Matrix plug in compati- 
ble board for Apple II) w/wo 
graphics EPROM/SSM Serial & 
Parallel, Apple Interface/ АВТ%5 
Numeric Key Plan/Calitornia 
Microcomputer Keyboard CALL 


SALE PRICES. Valid for month of magazine date only—all prices sub 
ject to change without notice. Our Ann Arbor retail store ls open 
1,00 ат to 7,00 pm Tues-Fri. ООО am. to 500 pm on Saturdays. 


$1895. $4995. $4249, 


SAVE OVER $200 ON OUR BEST 
SELLING APPLE SYSTEM/ System 
includes a 48K Apple IL Apple 
Disk. DOS 3.3 and Controller and a 
Sup R MOD RF Modulator. 


List $2209. 


EXCLUSIVE FOR THE APPLE: 
Magic Wand, Videx, Z-80 softcard 
(Requires 48K Apple and disk). 


COMPLETE SYSTEM $925. 


SAVE $200 ON APPLE ACCESSO- 
RIES WITH PURCHASE OF AN 
APPLE II. 

CHOOSE FROM: Silentype Printer 
w/x tace/Light Pen/Easy Writer 
(80 col. need a Videx)/Clock for 
Apple. 

FROM MICROSOFT: 16K RAM 
Board/FORTRAN. 

FROM MOUNTAIN HARDWARE: 
Card Reader. 

FROM COMPUTER STATION: 
Hi-ResDumptftor 460 Printer. 


OUR APPLE INVENTORY IS COM- 
PLETE. WE'VE GOT IT ALL— 
CALL US FOR PRICES 


б | 


CRISP LETTER QUALITY OUTPUT 
UNSURPASSED EASE OF 
OPERATION 


This Compumart/Commodore 
system includes а COMMODORE 
8032 32K CPU, a 4040 DUAL DISK, 
а C-ITOH PRINTER and x/face and 
WORD PRO 4 PLUS (all cablesin- 
cluded). List $5685. 
CALL FOR DETAILS AND 
LOW PRICES 


A COMPLETE SYSTEM: includes 

a DUAL DISK DRIVE/TRACTOR 

PRINTER and an 80 COLUMN 

32K CPU. No interfaces needed. 

Cables included. List $3985. 
COMPUMART $3635. 


SAVE $200 ON COMMODORE 
ACCESSORIES WITH PURCHASE 
OF A 32K PET—SAVE $100 WITH А 
16K PET. 


CHOOSE FROM: Visicalc/Word Pro 
4/Wordcratt 80/Ozz the Informa- 
tion Wizzard/Tax Preparation 


Planner/Dow Jones Portfolio Mgmt ji 


System/Personal Tax Calculator/ 
Assembler Development Package. 


EDUCATORS TAKE NOTE: COM- 
MODORE HAS EXTENDEDITS 
3 FOR 2 DEAL UNTIL 6-30-81. 


" e Lom 


ag 


From THE LEADER... 


We just might be the largest independent small systems dealer in the country. Here's why: 
COMPUMART has been serving the computer needs ot industry since 1971. 
We stock, for immediate shipment, only those products from the finest micro-computer 

manufacturers. 
And any product, except software, can be returned within 10 days for a full retund —even 

if you just change your mind. 
We also honor all manufacturers’ warranties. Our expert technicians will service any 
product we sell that cannot be better, or faster, serviced by the manufacturer's local service 


center. 


ж; 


Systems 
рай 


This Basic System from Hewlett- 
Packard includes HP-83/ROM 
DRAWER/MASS STORAGE ROM/ 
51/4” SINGLE MASTER FLEXIBLE 
DISK DRIVE/HP-1B INTERFACE 
MODULE/2 METER HP-1B CABLE. 


SAVE $400 ON HP-85 SERIES AC- 
CESSORIES WITH THE PURCHASE 
OF AN HP-85. 

CHOOSE FROM: PERIPHERALS; 
Disk Drivesto Graphics Plotters 


ENHANCEMENTS; Basic Training/ | 


General Statistics/Financial Deci- 
sion/Math/Linear Programming 
($95 EA.) ACCESSORIES; Enhance- 
ment ROM's/ ROM drawer/Over- 
head Transparency Kit SUPPLIES; 
Plotter Pens/Tape Cartridges 
INTERFACE MODULES; HP-1B Inter- 
connect Cables/Serial (RS-232C) 
Interface Module. 


WE CARRY EVERY PERIPHERAL 
MADE FOR THE HP-85. 
CALL US FOR PRICES 


INMASS CALL 617-491-2700 


$795. 


FROM ROCKWELL 

Our AIM Starter System for Educa- 
tional & Laboratory use includes 
4K AIM/BASIC € ROM/ASSEMBLER 
& ROM/POWER SUPPLY ЕСІ EN- 
CLOSURE/CRAIG TAPE RECORDER. 


We also carry RM Expansion 
Accessories for the Aim-65. 


CALL FOR SPECS AND PRICES 


ACCESSORIES FOR AIM STARTER: 
PL 65 High Level Language/Paper 
for the Aim (roll)/Rockwell's 4 slot 
Motherboard/ 

CALL 


800-343-5504 
OMPUMART 


65 Bent Street, Dept 107, 
PO Box 568, Cambridge, MA 02139 


LS 


Call us for more information on products, product configuration and service. Our phones 
are open Monday thru Friday, 8:30 a.m. to 7:00 p.m. and Saturday 11.00 a.m to 400 p.m. 
We have astaff ofhighly knowledgeable sales people waiting to hear from you, and 
to help. Because service is what мете all about. 
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Programming Quickies 


Listing 2: NorthStar BASIC program CSTORM initializes data in the disk file and must be run for each new hurricane tracked. 


pe THIS PROGRAM CREATES AND IMITIALIZES THE FILE" 
4 COMTRIMIHMG THE STORM DATA. 

Ї 

IHPLIT " WHAT IS THE MAME ПЕ THE STORM F "afg 
CREATE AE. = 
ОРЕН #1. AF 

'SIMPLIT " ENTER INITIAL DATE cyx-w 7 "SD 
IF LEMSD$2<35 THEM FA 

IMPUT " EHTER INITIAL TIME (39:930 7 "LTS 

IF LEHZT£32425 THEH Эй 

ІҢРЫТ " EHTER IHITIFL LATITUDE 7 "AY 

THPUT " EHTER IHITIRL LOHGITUDE 7 "Vs 

WRITE #1.08,7#.4.4 

CLOSE #1 

EHD 


Га c c 07 


Hf ie hae 


(n 
=, 
2. 


JJ 


mim ~ 
е ач 
мм |І; 


p ma dmg 
n oU c 


Бъ нь ret et н» Бар б 
Ve 
ms 


{тэ ҮП E id I 
ml 


T, 
ial | 


Listing 3: HURRICANE performs the actual tracking functions using spherical trigonometry and produces the output shown in listing 1. 


= 
em 


DIM Ceri55 
FOR Ізі TO 11*!*MEXT 

Y THIS PROGRAM GENERATES A HURRICANE TRACKING ТЕБЕ." 
LS INPUT " WHAT I5 THE НАМЕ OF THE STORM 7 "pAg 
IMPUT " АНА MEM CODRDIMRTES TO ADD xv OR Ho» T "IER 
IF Z£-"" THEM 248 
IF Z£-"M" THEM 248 

Ее 
ОРЕН #1, AF 

IF TYP<19=@ THEM 136 

READ #1 DE. TE HY 

GOTO lee 

4,1% ENTER MEM DATA” 

IMPUT " EHTER DATE (39799) T "Jog 

IF D$-"EHD" THEM 228 

IF LEHMZDXo4258 THEM 148 

IMPUT " ENTER TIME (29:955 7 "oT 

IF LEHXT£3225 THEN 178 

IMPLIT " ENTER LATITUDE 208,9 

INPUT " ВИТЕ LONG TBE Y "А 

WRITE #1.0%.Т%, 

GOTO 1.58 
Se GLEE #1 
тай IXUMIMPLT © DO VOU WANT A HARD СОРУ C? OR НЭ 7 "STE 
258 IF Z£-"V;" THEM Н=1 
260 IF Н=1 THEM 288 


[А 1. s, ! 


“Qo Bid hie 
мш 


i Cu л 


| 


= 
= 


С 


T үт 
ШАЛ 


nob Me 
ҰЛ, 


a oy: eE 


T, T7 
ES " 


Ee 
NOE 


+ dm кі ра j pst н NT 
оса 4 n am c ca dx 


1 R1 m Cn J! 
wT, 
wl 


RIP RI н 


= 


zem OPEM #1. fis 

Po Р1=12 

SOG READ #1. 06. TE. H.Y 

Xi tut "LEES" "m INITIAL POSITION WAS LAT -".v." . LOG — ehh 
320 IF H-H THEM INPUT " "#3 

JIG WB Hs 4H —— —— 
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This book can save 
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your company 
alot of money. 


Rental 
Electronics 
is renting 


loca | 

foes ard О Е сет йй! нр 
loj Ағанүтеға 

Berger Link, Дач вір РЬ 
Bade Lire Snob 

Prog Ағы рл нга 

Poe Ling Ағытгғна 

Stud and V Бе діа, Aryan 
B perz eram Жазғы 
dlicrusien 

Сив гайы 

Canaria 

Счета 

Coulee р А 
Снр Cam pun 

Filler 

Fonction Оа гаса 

Hoodie Сагын ш гї. 


LE in БР F FE 


E B BE RE ey ee Їн 


Ат rrera eE 

Sigrid! теге Grmi 
baeepi Frequency Geo 
Пати нал Syn ЫШ йт. 
йлап Ұн. Curren ed 
Retalarce Madara 

ШНаны ГГ 

Pager Mokri and Tharrrtelotid 
Wicezpeacmgwsszr Пг ын істі 
йй Н 

Сны аі стт 

Сиваса рая 

Pn 

Па Power Sep ies 

13,211 ee 
бірнші Palaling Argoin Piper. 72 
Esmi Пес седа га 

зыла Tape Seceorden 
Онан nbl Riera 

тігіс Crane] Пәсстігін 

Тағарат шыға Несхн сыға 

Е.Ү Arteries 

Бени... 

rite ЙЫ 

үти нї 

Dols Тағтағынн 
{карей Те rand я 


Teu т Еш 


GSA 1-GS-045-23560 


Catalog 


Rental Electronics, Inc. 
ес үй кп ad не Д a 


Rental Electronics, Inc. 
(800) 227-8409 


In California (213) 993-7368 or (415) 968-8845 or (714) 879-0561 
рт= =ш иш иш шиш шиш шш шиш шиш шш иш шш шш шш шш шиш шш шиш шиш иш иш иш иш иш иш шш шш шыш 


O Send те а сору of this book. Soon, please. 
In these inflationary times, my company would 
like to save money. Your Rental Catalog might 
help. 

О I'd like a copy of your Equipment Sales 
Catalog, too. 

О I’m interested in desktop computers. Send 
me a copy of your Hewlett-Packard Desktop 
Computer rental brochure. 

О I'd like to see a brochure on Intel's Intellec® 
Microcomputer Development Systems now for 
rent. 


О | understand you have scads of data 
terminals and printers for rent off-the-shelf. 
Send me a brochure. 

О | need immediate assistance. Have someone 
phone me quickly here: 

A.C.) number) ext. 


ПІ have specific interest in the following 
electronic equipment: 


(Ey ТШЕ 
ORGANIZATION 
ADDRESS - MAIL STOP. 


CITY/STATE/ZIP 
PHONE 


Please complete this coupon and mail to: Rental Elecironics, Іпс./19525 Business Center Dr./Northridge. CA 91324 


® Rental Electronics, Inc. 1981 
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Listing 3 continued: 


Aqa BS, 
Sa yea! 
дый IF TSF o=e ІНЕН WEE 
are НЕНІ, SLIXISTS TUE. Es VI 
илы GEESE GCSE 
oa IP Pile dl THEM 428 
eeu uH" DATE ТІЗІБ L.HT Lith (^. 
ALG 'HuHU'DISTHHCE AMO DIRECTION ПЕ ТЕРЛЕ" 
42 Fisi 
Ылл tH" i Dn, n "ТІ." "VENT Syd xp н, 
445 tHHASEeFPI.G." MILES HT "satri.0." DEG "Бф 
450 IF H=@ THEM Р1=Р1+1 ELSE 480 
$56 IF P1z711 ТУМЕН 435 
ӛте ІМРЫТ " PRESS KETURM TO COHTIMHUE".Z 
jon Sal 
456 түшү 
cd x [Uu Хен 
1 EA 


P 1—1, runt 


nA i 
es UC on 


STA SCISLIE comp 

єл Tisi 

таса 4H! dH" АСТОР МОМЕМЕНТ HAS BEEN ".XéFi.;T1,." DEG "Ct 

SS ett 

aro vid 

eG CC IE EA 

EC gH" H Р [з T, = 48 en 1 Р T l " PMILEZ HT d D. " DE n Р С 3 

БИШ !#Н" FRON LAKE CHARLES." 

Bid Р1=Р1+дД 

ей FOR IzP1 TU i8 HERT 

moh CLOSE #1 

64 IF Н=@ THEM IHFLT "".z£ 

Bod IF Hesla THEY Үша 

EB CB HH. EH 

Foret) | HH" Же чек l 

бм UH" + hl A RB HW IT WG - HURRICANE IS LESS THANH lei MILES RUP. 
3 GH" pedore ата 


=} 17 
жә - 
EN 
EE ud 
"^. 7 
amd == 


CHER X» 


Listing 3 continued on page 132 


Bower-Stewa rt бі Associates отон AND HARDWARE DESIGN 


$GOLD DISK$ CP/M? Compatible Z-80 Software 


Available for all 8-5" SS-SD IBM format systems including TRS-80®, Northstar, SD Systems. Also available on 5" double density Superbrain9 


Un-can your canned software! 


Z-80 Disassembler Feel couped up with your 
canned software? Our Z-80 Disassembler 
recreates assembly language source files from 
absolute code enabling users to easily tailor 
programs to meet their specific needs. The 
Preconditioner works with the Disassembler to 
decode ASCII. 


Credit cards: Immediate service. free 24 hr. phone - we will 
credit invoice. Checks, M.O.'s: Ten workday hold. CA. res: Add tax. 


$175. 


ppd 


$50. 


Great looking letters & reports! 


E-Z Text A unique word processor organized 
around user-created text files, embellished 
with simple control commands, which supports 
such 'BIG GUYS' features as Automatic Foot- 
noting, Table Spacing, Heading, Paging, Left 
& Right Margins, Proportional Spacing and 
MORE, at a LITTLE GUYS' price tag. 


State system & controller. Allow time for surface mail. 
Trademarks: Digita! Research. Radio Shack. Intertec. 


ppd 


POST OFFICE BOX 1389 HAWTHORNE, CALIFORNIA 90250 213 / 676-5055 
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ttCompared to the brands 

I've used before, Verbatim 

Datalife is the best yet!9? 
Sandy Tiedeman 
Las Vegas, NV 


ttNew Verbatim helped 
eliminate I/O errors on 
my Apple.99 

Richard Adams 

Ft. Walton Beach, FL 


€t] would prefer Verbatim 
Datalife over any brand I've 
ever used.99 
Skip Piltz 
Overland Park, KS 


et My experience with 
Verbatim diskettes has been 
excellent. I've used several 
boxes over the past few 
months and they've all been 
error-free. 99 

Robert Roeder 

Las Vegas, NV 


«Миср stronger, better 
centering. A definite im- 


provement.99 
Leroy LaBalle 


Marrero, LA 


*tIt has worked perfectly 
everytime!99 
Richard Ruth 
Shippensburg, PA 


«е1 like the thicker pro- 
tective cover.99 
David Hendel 
Lititz, PA 
ttGreat! I have had no 
problems!99 
Timothy Roscoe 
Mechanicsburg, PA 


51538] Vertsturr: Corporavuon 
{yetwlily іле (hedernerh Uf Verbatim Crrp 


егоаш 
commen 


650 far my Verbatim disks 
have been performing flaw- 
lessly. Not always so with 
other disks.99 

Chris Otis 

Hoffman Estates, IL 


е Runs quieter in the disk 
drive.99 
Richard Cannova 
Los Angeles, CA 


tt Verbatim disks are super. 
They're our standard for 
quality. 
Bob Mulls 
Mission, KS 


et Anything that prolongs the 
life of a diskette is a plus. 
Thank you Verbatim for an 
excellent improvement.99 
Steve Toth 
Piscataway, NJ 


tt Of the 130-plus Verbatim 
disks I have, I'm not aware 
of any problems. I'rn sure 
the improvements will give 
your disks an even longer 


life.99 
Gerald Janas 
Warren, MI 


*t FANTASTIC. Not a single 
registration problem. Much 
more reliable than what I 
had been using.99 

Gary Sandler 


ее Thank you for the im- 
provements. Just another 
reason why ПІ always use 
Verbatim.99 
James Hassler 
Cheyenne, WY 


We introduced Verbatim 
Datalife mere months ago. 
And it's already playing to 
rave reviews like these. 

But don't take anybody 
elses word for it. Try it your- 
self, and see if you don't 
agree it's the best media 
you've ever tried. For the 
name of your nearest 
Verbatim dealer, call (800) 
538-1793, in California call 
(408) 737-7771 collect. 


ry С” 24 
Playa Del Rey, СА 


Verbatim is much more 
reliable. I wouldn't trust 
anything else.99 
| Howard Chin 
Pomona, CA 


We play it back, Verbatim! 
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computers 


SYSTEMS 


A. APPLE I PLUS 1@К...................... аа. П0460 
| APPLE П PLUS 48K (APPLE Мегтогу)............ 1189 
APPLE Il STANDARD МОРЕЕ5................... CALL 
These ore the newest models with FCC type 
Opprovol to prevent RF interference. 
BD. ОК | GRIVE.G СОМТАОШ. ЕЙ..,.................. 529 
This model includes DOS 3.3 16 sector 
DISK || DAWE ONLY (ADDON). .. ....... eatin 445 
С. CHALLENGER 4P by OHIO "SCIENTIFIC. , ,, ........ 599 
C4PMF (MINI FLOPPY 5Ү5ТЕМ)................. 1599 
AP MODEL Що з-й ое, E --——- 449 
SARGON Il (DISK ОКСИЭЕТЛЕ)................... JB 
Ше FORTH (КБКТӘМІУ).,.........4............. 59 
D. PMC-80 THE TRS-80 МОПҺҚАШҚЕ.,.............. 629 
16K LEVEL I W/PROGRAM RECORDER 
CALL OR WRITE FOR MORE INFORMATION 
| b. EXIDY SORCERER ШІ,1,......................... CALL 
9. | AVAILABLE IN 16K, 32K & 48K MODELS 
-— 5-400" EXPANSION: UNIT... iL, eo; 375 
8 F | — — MORD PROGESSING РӘ. ......................... 179 
| PRINTERS DEMEUSNIEENT ВАЄ..........,.................... ЖР 
|) ANADEX DP-9500 W/2K пиккЕп.................. 1375 vant eee Қа асык ye 
ANADEX DP-9501 W/2K ВОҒҒЕА........,......... 1450 840 DISK DRIVE. OUO 499 
ВЕБЕ 9 800Ш................................. 599 O Aan PROGRAM RECORDER OOO 
C. ТОН STARWRITER 25 СР5..............*...... 1750 
C. ITOH STARWRITER 45 СР5..................... 2450 
А. qoo eo s aaran aaae 825 
EPSON МХ-70 М/СПАРНІС5.................... 449 
D; EPRON M680 132 ес,........................ 620 
PAPER TIGER 105-445 W/DOT PLOT.,,........-. 749 
C. PAPER TIGER IDS-460 W/DOT PLOT..,......... 1195 
PAPER TIGER 105-560 W/DOT РІОТ............. 1495 
Bou SPRINT 5045.,..@....................... 2550 


~~ 


| —— | b. | 
— E ESE o — 
| VIDEO MONITORS 
| | А. AMDEX/LEEDEX VIDEO-100 127 BGOW............ 139 
| mU. lallus MACC C LU а, о. вне... 389 
| D. NEG 72 РӨЛ ©ПБЕВЕМ-ЕП@5РНЕ............‚. CALL 
PANAGOFOR. 70%СӨТОВ...................... ОТ 
SANYO 9" BOW... genes ee a dll 179 
Е. 04 2 ШИ а.о ss 26. 2813 
SANYO 12” P31 GREEN PHOSPHER............. 295 
ЭШ ОСОКЕ, савай 445 


SHOPPING MAIL ORDER? CALL US TODAY! 


We probably hove what your're looking for in stock ot on incredible price. Our company is on authorized dealer for soles and service for Apple Computer, 
Atori ond Ohio Scientific. If you receive o defective product from us we will repoir or reploce (at our option) ony product in worronty. Our Service Center 
will repoir о! Apple Computer products, in or out of worronty, whether it wos purchased from us or onother deoler. (coil for more detoils) 


PHONE ORDERS IN CALIFORNIA, ALASKA, HAWAII G FOREIGN (714)696-80668 
SHIPPING INFORMATION OR BACKORDERS PLEASE CALL (714)696-0260 | 


SERVICE CENTER AND FOR TECHNICAL INFORMATION (714460-6502 
TELEX 695-000 ANS:BETA АТТМ:ССМО 
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Order Dept. TOLL FREE ORDER LINE 


600-654-6654 


Open Every Day 
9 a.m. - 6 p.m. 
ВЯ. 


APPLE HARDWARE 


TOP FIVE SELLERS 
LANGUAGE SYSTEM W/PASCAL.... 425 
SILENTYPE PRINTER W/INTERFACE . 549 


We honor these cords 


APPLE SOFTWARE 


APPLE COMPUTER INC. 


ey 


Е LS шь ваза & 8.4 € ÀoR «4 B a уфф а 4 


"04 5$ 85 Pere 9 E 39] а pp b ө у т; э Ь | ^ Bt ж а оч «я 


глива 


r кч 


HAYES МІСАОМОРЕМ Il......... 319 bisera ere 
VIDEX VIDEOT ERM 80 w/graphics. ер Нн Аы he rs ie ee 
2-80 MICROSOFT CARD ......... 299 |” pow JONES NEWS 6 QUOTES REPORTER ............ 
APPLE COMPUTER INC. = = (| APPLE PILOT _.............................. 
DISK II DRIVE ONLY....... quoc 445 DOS 3.3 UPGRADE.... ...................... 
INTEGER OR APPLESOFT Il FIRMWARE САПО..,,.... 155 MUSIC ТНЕОРТ.....„................`............. 
БАҒЫН ea eae, Ire ds i THE CASHIER Retail Мада б ігн................. 
HI-SPEED SERIAL INTERFACE CARD..................155 LP "RB тайын, жады 
COMMUNICATIONS INTERFACE CARD........,..---- 185 
SMARTERM 80 COLUMN VIDEO CARD.............. 335 — MISC APPLICATIONS PACKAGES 
MOUNTAIN COMPUTER INC. 1 nier COP DANH ooo сс 
MUSIC SYSTEM (46 Voices)... ines зс ат” CCA DATA MANAGMENT DMS. 
A/D + DIA INTERFACE e 9 e ө е ө э 9 * э m « 4 — HR b 4 W * 9 B N Bü " 5» 3 « c 319 FASYWRITER WORD PROCESSOR. | "-————- 
EXPANSION СНА555....... дек тен ce 555 FASYMOVER MAIL SYSTEM 
INTROLIXe4 0 SYSTEM. ............................ 246 EASYMAILER LETTER WRITER... 0007077777 
CLOCK/CALENDAR САҚО............. TOREM, NES. su EMEN abe у ыы Gio kiere enr nm 
SUPERTALKER SD-200. _........................... 249 ккк кк ккк к кескен жена... 
ROMPLUS+ САПО................................ 195 WE MICROSOFT FORTRAN LL. Loses 
ROMWRITER САҺО........... ЕРИВУ 155 | MICROSOFT COBOL. ..... eee 
|. MICROSOFT BASIC COMPILER....... ..... ..... 
CALIFORNIA COMPUTER SYSTEMS SUPER TEXT II. 
CLOCK/CALENDAR MODULE... esses 109 PROGRAMMA APPLE PIE... 
КЕЛЕ а Баста phage. 
Жы, іі PEACHTREE BUSINESS SOFTWARE... E. 
CENTRONICS PARALLEL INTERFACE CARD............ COND (ыл ойг aci M на лала, 
We соггу oll Gals hordwore. Pleose coll TAX PREPARER by HowardSoft. КҮТ жал” $ 
APPLEBUG ASSEM/DISASSM/EDITOR ....,............ 
MISC. APPLE HARDWARE 3-D GRAPHICS By Dill Budge.. ............... ..... 
16K RAM UPGRADE (Apple, TRS-80, Exidy)......... 189 SUPER FORTH.. ...... Lus ................ 
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S. Sepulveda #208 


"WANT LOW PRICES AND QUALITY" 


TTL - CMOS 
SOCKETS 
CONNECTORS 
PM ан All major brands and late date codes CAPACITORS 
800-421-2418 ALL PARTS ARE 100% GUARANTEED. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 


= Hours Mon thru Fri 8:00 ат - 5:00 
MEMORY PRODUCTS "LS PRODUCT 


1-10 11-49 1-10 
4.75 4.50 TMS 4060 2.50 ир 
3.25 3,05 4116 2.50 16151 
7.35 6.35 8080А 2.75 p 
7.25 6.35 8085А 8.75 аи 
18.00 16.85 8216 2.50 келе 
18.00 16.85 8748 55.00 5200 

8.00 7.35 TMS 9900 25.00 22.00 


LS163 
TERMS: VISA, MASTER CARD, CASH, CHECK OR MONEY ORDER. 


DIP SWITCHES 
DIODES 
TRANSISTORS 


CALL FOR VOLUME PRICING 


11-49 
2.25 
2.37 
2.50 
8.50 


2.35 


LS51 
LS54 
LS73 
LS74 
LS85 
LS86 
LS93 
LS95 
15109 
115123 


15273 
15283 
15367 
15368 
15373 
15374 
15377 
15390 
15393 
15670 


500 
502 
504 
508 
1510 

1520 
LS30 
LS32 
LS38 
LS42 


LS174 
LS175 
15191 
15193 
15195 
15221 
1.5240 
1.5244 
1.5245 
15259 


2716 
5v 


LS164 
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CALIFORNIA RESIDENTS ADD 6% SALES TAX. 


SHIPPING & POSTAGE 


UPS (GROUND) or 

PARCEL POST ADD $2.00 

UPS BLUE (AIR) ADD $4.00 

Foreign Orders .. U.S. FUNDS ONLY 
Please Specify Method 


SPECIAL 
4116(200ns) 
8/19.00 

[rd 


Z-80CPU 7.50 
Z80A CPU 8.00 
214(450) 2.75 
214(300) 3.00 
214(200) 3.65 
6810 4.25 
6821 5.75 
6850 5.25 


5 PRODUCT 


3.25 
3.25 
3.25 
3.00 
3.25 
7.50 
9.00 


340T5-12 .85 
320T5-12 .95. 


P.O. s accepted 
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7 3-0 ANIMATED COLOR GRAPHICS 
Written in machine code. 


à Тһе Program made famous on national Т.У.1 в listen to the PET play your \ "Sos 
ЫЎ by Paul Lutus | favorite songs. \ 
, | m wn » === қ - 

APPLE WORLD turns your Apple into a sophisticated pe at im EA \ қ 
graphics system capable of creating animated MUSIC М ке ——<— 
three-dimensional color images, projecting them in professional INS Н p" 
true perspective on the screen, rotate them, move system. = ь Ш ee — ee 
them closer, further away, and many other exciting а PI bv itself AN - 4-- ———— pa ^ 
and imaginative things. ays by itself, NE > ————. 


like a real 

Р player. 

к A powerful screen-oriented text editor is included to | В Foruse with 
facilitate im formation. This program was recently 


featured on Tom Snyder's Prime Time Saturday TV 
, Show and is now available for sale. 


, Draws objects with 65,000 points per side. | 


APPLE WORLD'S powerful editor is so easy to use 
that children will love it. You can now "sketch" your 
dream house boat, car, or fantasy empire. T hen view it 
asit would be seen from 10,000 feet, or you can ZOOM 
in until the screen із filled with a doorknob. You could 
. then go inside and move from room to room 
examining fumiture placement as your screen rotates 
within the room. images or specific parts of images 
, can easily be saved to disk or printer. 


Does all this sound like science fiction? 
You won't think so after you have visited Apple W orid. 


INTRODUCTORY PRICE $59.95 
36 page manual included 
with Disk 


ы. For 48K Appie Il or Plus 


= — 


, &3-D GAME DEVELOPMENT SYSTEM IN COLOR 
by Paul Lutus 
Watch colorful butterflys, birds, fly across your 
» Apple.or Atari screen with true 3 dimensional | 
| perspective. 
> Haverocket ships fly out at you in this 
incredible highispeed gines package. 
3-D SUPERGRAPHICS" is 
a 6502 machine language program that will 
interface to your Basic or machine language. ; 
programs or games using simple "DOS-like" 
commands. 
Features Include: 
e Simple image entry through editor 
e Objects up to 256 points per side 
е Uses at hi-res colors 
е Allows mixed colored text & graphics 
for promots and captions 
* Translates on 3 axes 
* |ndividual axis scales 
e 21 different commands 
в Rotate object 1.4° to 360? 
increments at machine speeds 


FOR 48K APPLE И OR PLUS WITH ` 
- DISK 11 $39.95 FOR DISK - 


FOR ATARI 800 WITH 40K MEMORY —77— -—- -— — 
(DISK OPTIONAL) $39.95 FOR TAPE 
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A COMPUTER ADVENTURE 


INCREDIBLE 


HI-RESOLUTION Ж P > Coon. 
DETAIL еа 296 P  wivBoAPD 
АР жы DR JOTSTICK? 


a 
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B + ay a | 4 
: È 
IM SUPER FATT ACTION È 


© жуу E M. + 
е е "XS o =< м” ж 
4 - - ' x ЕСМ SCUND ЕЕРЕСТЕ 
| 3 — al 4 Ж-А лыт OF FLAY- EACH 
BECOMING PROGRES VEL 
j ASOBE CHALLENMIGINS: 
x 5 Fa | 8К ЕКЕН ye cg Ыы 


ш You're in command of the 
lead sub—our only hope! 

п The enemy is advancing— 
you must warn the fleet 

Ф” m Can you survive their attacks 
| and change the course of history? 

ш Written by a career submariner— 

real authentic action! real adventure! 


16-32K PETS = SeA ЖЕ UNITED DEALER INQUIRIES INVITED 


Tired of Fantasy 
Ader nore Garnet? 


Try Surveval Advenit | 
fly туче To Lite тыел 


qir wen Слан & T 


uWwiTED SOFTWARE 


NOW FOR APPLE Il COMPUTERS 


| | ВЕР TWARE (212) 682-0347 Telex 640055 
750 THIRD AVE. AMERICA 
NEW YORK NY 10017 
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System Notes 


Changes to FLOPTRAN-IV 


George H Watson Jr, Physics Department 
University of Delaware, Newark DE 19711 


I thoroughly enjoyed Mark Zimmermann’s article on 
compiled BASIC for the Commodore PET. (See “FLOP- 
TRAN-IV: A Tiny Compiler,” October 1980 BYTE, page 
196.) His detailed documentation enabled me to translate 
FLOPTRAN-IV for use with version 3 PET ROMs (read- 
only memories). I would like to share with BYTE readers 
the changes needed for this translation. 


e GO% is replaced by (50% in lines 50000, 58760, 58840, 
and 60080 as shown: 


50000 DIMX, LN%(255),G0% (127,1), ML95(19,1):P = 1025:GC = 0 
58760 GO0%(GC,0) = PC — 32766:PRINT#1 ,O:PRINT#1 ,0 
"PG =ePO+3:TL=0 
58840 GO%(GC,1)=TL:GC = GC + 1:GOTO50260 
60080 FORX = OTOGC - 1:PRINT#1,GO% (X,0) + 32767 
: L2 G0% (X,1):Z = LN% (L) + 32767 


e Change the DATA statements for the ROM subroutines 
in lines 49600, 49640, and 49680 as follows: 


49600 DATA69,219,216,219,100,219,0,0,91,210,122,210 

49640 DATA94,222,127 ,223,246,216,218,222,216,223,223,223 

49680 DATA40,224,140,224,232,214,115,215,54,215,52,217,30, 
218,104,222 


eThe pointer to the start of the variables is at hexa- 
decimal 2A,2B, so the PEEKs in line 58180 must be 
changed as follows: 


58180 PRINT#1,24:PRINT#1,144:PRINT#1,5:PC = PC + 3 
VL = 256*PEEK(43) + PEEK(42) + 2 


e The BASIC buffer is now in the second page of pro- 
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grammable memory, so lines 59620 thru 59780 should 
read: 


59620 PRINT#1,157:PRIN T#1,32:PRINT #1 ,2:PRINT #1 ,232 
‘PRINT #1 ,201:PRINT#1,13 

59660 PRINT#1,208:PRINT#1 ,245:GOSUB59300 

59680 PRINT#1,169:PRINT#1 ,2:PRINT #1,133:PRINT#1 ,32 
:PRINT #1 ,169:PRINT#1 ,32 

59700 PRINT#1,133:PRINT# ,31:PRINT #1 ,202:PRINT #1,138 
(PRINT #1 ,32:PRINT#1 ,143 

59760 PRINT#1,214:PRINT#1 ,162:PRINT #1,ZL:PRINT #1,160 
:PRINT #1,ZH 

59780 PRINT#1,32:PRINT#1 ,224:PRINT #1 ,218:PC= PC + 46 
(С0Т059500 


è Line 59780 above and lines 49420, 50720, 51520, 55660, 
and 59080 require changes, as follows, due to other 
alterations in subroutine locations: 


49420 PRINT#1,32:PRINT#1,174:PRINT#1,218:PC = РС + 7 
“RETURN 

50720 PRINT#1,32:PRINT#1,152:PRINT#1 ,217:PC =PC+ З 
:GOTO51080 

51120 PRINT#1,32:PRINT #1,224:PRINT #1,218:PC = PC + 7 
:GOTO50240 

55660 PRINT#1,69:PRINT#1,99:PRINT #1 ,133:PRINT #1,99 
РС= PC + 6:G0T051100 

59080 GOSUB49190:GOSUB49400:PRINT#H ,32:PRINT#1 233 
:PRINT $1,220 


In the new ROMs, the array dimensions are limited by 
the amount of memory available. The number of possible 
lines in the source file can be increased by changing lines 
49940, 50000, and 50200, replacing 255 with the number 
of lines desired. ш 
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НЕМ 2 LINE "LCD 26 
64 CHARACTER DISPLAY 


The TransTerm 1 is a compact, low cost alpha- 
numeric keyboard/display terminal designed for 
efficient man-computer communications. The 
TransTerm 1 consists of a two line 64 character 
liquid crystal display and a 53 key TTY style key- 
board packaged in a 2" high by 12" wide by 7" deep 
case. The terminal communicates in full duplex 
RS-232 serial asynchronous ASCII with 20 ma 
current loop or RS-422 available as options. 


The TransTerm 1 is ideal for applications where 
low cost and minimum size or portability are desir- 
able. The TransTerm 1 can be used on a horizontal 
desk-top surface or mounted on a vertical plane. 
Typical applications include: 

Dial-up data entry/retrieval 
Factory floor data collection 
Portable console terminal 
Microprocessor support device 


|^ TERMINAL WITH P 
puly- $449. 


TransTerm1 FEATURES 


Rugged Attractive Case 
Compact Size (11.7 W x 6.9" D x 1.75" H) 
64 Character LCD Display (5x7-0.11" W x 0.18" H) 
Displays 96 ASCII Characters 
53 Key Alphanumeric Keyboard (Membrane switches) 
Audible Key-click for tactile feedback 
RS-232 Serial Asynchronous ASCII Interface 
Selectable baud rates (300, 1200, 2400, 9600) 
Data Format - 7 Data Bits, Odd Parity 
Three switch selectable operating modes: 

е Teletypewriter Emulation 

e Block Send 

e Multidrop Polled 
20 ma Current Loop Interface (optional) 
RS-422 Compatible Party Line (optional) 
Powered by Wall Plug-in Transformer 
Low Power Consumption (less than 10 watts 115VAC) . 
25 pin RS-232 Type Female I/O Connector 
Custom Configurations Available 


COMPUTERTISE. 


4006 East 137th Terrace e Grandview MO 64030 • 816 765-3330 


Multiprocessing with 
Motorola’s MC6809E 


Hunter Scales 
Systems Applications Engineer 
Advanced Microcomputer Components 
Motorola Inc 
Mail Stop L2787 
3501 Ed Bluestein Blvd 
Austin TX 78721 


Recent years have seen microprocessors assuming ap- 
plications previously targeted for minicomputers. Their 
cost and size advantages have spurred their inclusion in a 
variety of designs such as word processors, computer ter- 
minals, and cash registers. Where these functions were 
once implemented on minicomputers and timesharing 
terminals, microprocessors can now take on most of the 
burden in these jobs. 

There are still many applications where microproces- 
sors are too slow or are lacking in arithmetic power. 
However, microprocessors are so attractive from a cost 
standpoint that ways to use them in computation-bound 
problems are being intensively investigated. The sharing 
of resources by more than one processor spreads the cost 
of expensive programmable memory, mass storage, and 


40 [| HALT 
391] ХТА 


iRO[]3 38 [| EXTAL 
FIRQ Па RESET 
в5 5 36[]MRDY 

ВА Ц 35 QouT 
Yeo 7 34 TE out 

до Цв 33 [] DMA/BREQ 

А1Ц9 32 [] R/W 
A2[]10 мс6809 зі Про 
АЗЦ11 301401 

Aa 12 29 | р2 

A5[]13 28 оз 

д6 114 27 |104 

A? 15 26 05 

Asis 25 |06 

A9 17 24 [] 07 
А10[ [18 23[] A15 
A1129 22[] A14 
A12 [20 21[]A13 


Figure 1: Basic hardware changes made to develop the 
MC6809E. Comparing the pin assignments of the original 
MC6809 with the "E" version's reveals that 4 pins have new 
functions. The MC6809E does not have an on-board clock 
generator. It relies on external circuitry to perform this function. 
This allows the control of the bus accesses in a multiprocessor 
application. 
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peripheral devices. The percentage of utilization is in- 
creased, making these resources more efficient. 

Multiprocessing (using more than one processor) is one 
way to accomplish this increase in use. The use of two or 
more microprocessors sharing common resources, each 
working on a portion of a problem, allows a microcom- 
puter system to function where a minicomputer was 
needed previously—provided that the microprocessor 
can be used іп a multiprocessor system. Motorola's new 
8-bit microprocessor, the MC6809E, was designed with 
multiprocessing in mind. 


Features of the MC6809E 

While the MC6809E features the same instruction set as 
the MC6809, there are some basic hardware differences 
(see figure 1 for a pin description). The first difference is 
the clocks. The MC6809 has an on-board clock generator 
and inputs to control it: the MRDY (memory ready) pin 
causes the E and Q clocks to be stretched to allow for a 
longer access time (for slow memory circuits). The clock 
signals for the MC6809E, on the other hand, must be 
generated by an external circuit (see figure 2) that can 
also be used to stretch the clocks. On the MC6809, the 


DMA/BREQ input is used to stretch the clocks internally 


and force the address and data buses into the high- 
impedance state for DMA (direct memory access) opera- 
tions. Since the clock generator is external to the 
MC6809E, this input is not present. 

Figure 2 shows a simple clock-generator circuit for use 
with the MC6809E. The system clock is based on the sig- 
nal from a crystal oscillator whose frequency is four 
times the desired clock frequency; the oscillator's output 
signal is called 4 X. The timing of the bus signals is shown 
in figure 3. The MRDY input is sampled on the rising 
edge of the 4 X signal before the falling edge of E. If 
MRDY is high, E falls with the next falling edge of 4 X, 
and Q rises one 4 X period later. If MRDY is low, E is 
stretched to remain high and Q is stretched low. Signals 
on the data and address buses remain valid until MRDY 
goes high again. E falls on the next falling edge of the 4 X 
signal, and E and Q continue normally from there. The 
MC6809E can have its clock stretched a maximum of 
10 us. 
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At Hayes, we don't believe in sec- 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam- 
pie, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, itis perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems locatedanywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 

Auto-Answer/Dial/Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone— automatically! 
If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

-Completely Programmable. 


is _ Smanimodent can be controlled using 


i- 
ihe 


ye ee ee m se рза 
L n 


any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for іН ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


T4 Eas 
hye i 


s 57 € were’ 


and you don't even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem's current operating 
mode: auto-answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You're never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack— theres no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smat Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only.$279. 

hat more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar; 
clock system. 

heck out the Smartmodem wher- 
ever fine computer products: are sold. 
And don't settle 


for anything less ` 
than. Pete '( Hayes 


roducts, Inc. 


Fi Me. 
* 


> 
a L 
Е es = 


ar e" 


In addition, the MC6809E has 4 pins dedicated to sig- 
nals not used in the MC6809: TSC, AVMA, BUSY, and 
LIC. Asserting (placing a logical true signal on) the TSC 
(three-state control) pin forces the data bus, address 
bus, and R/W (read/write) line into a high-impedance 
state if the clocks are both held in the logic low state. This 
can be used to temporarily "remove" the processor from 
the bus so another bus master, such as a DMA controller, 
can take over. 

The LIC (last instruction cycle) pin is high during the 
last cycle of an instruction, This signal, in conjunction 
with a bipolar PROM (programmable read-only mem- 


4x | | Å > | 


Q | a 
MRDY AAA у 3 
STRETCH 


Figure 3: Timing diagram for the circuit in figure 2. The MRDY 
and 4 X signals are used in combination to determine how long 
the E and Q clocks will be stretched (shaded areas). 
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Figure 2: Circuitry for generating and controlling the clock 
signals for the MC6809E. The MRDY line allows use of slow- 
access-time memor y devices by controlling the "stretch" applied 
to the E and Q clock signals. 
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ory), сап Бе used to decode unimplemented opcodes and 
trigger an error condition. The error condition can be 
used to reset the processor to a known condition and re- 
cover. This helps to guarantee system integrity for ap- 
plications needing fail-safe operation. 

AVMA (advanced valid memory access) indicates 
that the processor will access the bus on the next cycle, 
whether an opcode or operand. Since the MC6809E sets 
all address and R/ W lines high during cycles in which it 
is not accessing the bus, this signal is useful to a bus ar- 
biter in deciding which processors are granted bus access 
and which have to wait. (This will be discussed in more 
detail later, in a multiprocessor system implementation. ) 

The BUSY signal indicates that an indivisible memory 
access is taking place. This occurs during double-byte op- 
erations (such as LDX), and also during the read-modify- 
write instructions (such as shifts and rotates) in which a 
byte is fetched from memory, modified, and returned. 
This is also useful in a multiprocessing environment, as 
will be shown later. 

The timing relationship of these signals is shown in 
figure 4. The example given is the execution of an ASR 
(arithmetic shift-right) operation on a memory location 
using the extended (16-bit) addressing mode. AVMA is 
high for the first three cycles, indicating that the pro- 
cessor is using the bus. This is the opcode fetch (hexa- 
decimal 77) and the operand fetch (hexadecimal 10 and 
00) from locations hexadecimal 100, 101, and 102. 
AVMA then goes false to show that the next cycle is not a 
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valid memory-access cycle; BUSY is then made true to 
identify the read-modify-write portion of the instruction. 
The value at address hexadecimal 1000 is read, shifted, 
and written back to memory. LIC is then made true to in- 
dicate the last cycle of the instruction. LIC, AVMA, and 
BUSY are all valid from the rising edge of the Q clock. 


Software 
The MC6809 and MC6809E have a powerful instruc- 
tion set, including a variety of indexed addressing modes, 


ЕЖ ііігсізізчз! в lel? læ 
“ГИ Н U ee ET TL. 
e U LI LILY Lae Ler UL 

ADDRESS ) 100) 101) 102 ҮҒЕҒҒ)1000 4 FFFFY 1000 | 


DATA 77 Д 10 Д 00 ДУМА) от ДУМАД 00, 


BUSY 


LIC 


AVMA 


Figure 4: Timing relationships of MC6809E signals during an 
ASR (arithmetic shift-right) instruction. All numbers shown are 
in hexadecimal. 
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Figure 5: Internal architecture and programming model of the 
MC6809E. 
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16-bit math functions, and versatile stack-manipulation 
instructions. They support position-independent reen- 
trant code and the multiple-stack architecture required by 
many high-level languages, including Pascal. 

The processor's architecture and programming model 
are shown in figure 5. There are two 16-bit stack pointers 
(S and U) and two 16-bit index registers (X and Y). Two 
8-bit accumulators are provided, but they can be used as 
a single 16-bit accumulator (D) to perform double- 
precision additions and subtractions. The DP (direct- 
page register) allows a “floating” 256-byte page for direct 
(8-bit address) instructions. (This saves on the amount of 
code and time required to access frequently used 
variables. ) 

Both stack pointers also support all indexed addressing 
modes, and both index registers can be used as stack 
pointers: 


PUSHAX STA 0,-Х TO PUSH, PNTRIS DEC, 
THEN STORE A 


PULLAX LDA 0,X+ TO PULL, LOAD THEN 
INCR PNTR 


This code implements stacks with the X and Y index 
registers. The X register is used as a stack pointer that 
always points to the last entry in the stack. The 
automatic "predecrement" indexed mode is used to imple- 
ment a push to the stack. (The X register is first 
decremented by one, and the A accumulator is stored at 
the location pointed to by X.) In the same fashion, a pull 
is accomplished with the load-accumulator-indexed in- 
struction with an automatic postincrement operation. 


15 0 
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Listing 1: A completely reentrant search routine for the 
MC6809E, Each routine in a program passes parameters on a 
stack and returns them on the stack. 


Nod d d d d dx x x Xx XOBARACTER SEARCHP** ***** АААЙ 


SEARCH A TABLE OF LENGTH N STARTING AT 
LOCATION TAB TO FIND CHAR. IF THE SEARCH 
IS SUCCESSFUL, RETURN WITH ADDRESS ON 
THE STACK AND C-1, IF NOT THEN CLEAN THE 
STACK AND RETURN WITH C=0 


ON ENTRY CHAR, N AND TAB ARE ON STACK 


REGISTER VOLATILITY: A,B,X,Y,CC 


* *? o» XY» *? ee + * YS * 


CHAR EQU 0 OFFSET ON STACK TO CHAR 


TAB EQU 1 2 BYTE ADDR OF TABLE 

X EQU 3 NUMBER CHARS IN TABLE 

SEARCH LDX TAB,S GET ADDR OF TABLE IN X 
LDB ~ NS GET N 


LDA CHAR,S GET CHAR TO FIND 


51 СМРА Х+ CHECK FOR MATCH, ІМС PNTR 
BEQ FOUND GOT IT 
DECB DEC COUNT 
BNE S1 NOT FINISHED YET 

NOT ANDCC %5ҒЕ CLEAR CARRY 
LEAS 4,5 CLEAN STACK 
RTS RETURN 

FOUND ORCC #501 SET CARRY 
LEAS 4,5 CLEAN STACK 
LDY H5 GET RETURN ADDR IN Y 
STX 0,S PUT CHAR ADDR ON STACK 
JMP 0,Y RETURN TO CALLER 
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The A accumulator is loaded with the value pointed to by 
X, and the X register is incremented. In any case, the 
stack pointer points to the last byte on the stack. 

The proper use of stacks in an MC6809 machine-lan- 
guage program allows completely reentrant code to be 
written, making recursive routines easy to implement. 
Each routine passes parameters on a stack and returns 
them on the stack, as well as keeping-any temporary 
variables there. An example of this is shown in listing 1. 

The MC6809E also supports position-independent code 
through its relative-addressing mode and LEA (load ef- 
fective address) instruction. Two types of branches are 
provided—short and long. The short-branch instructions 
have a single-byte signed offset from the current location, 
allowing a branch within the 256-byte page centered on 
the branch opcode. The long-branch instructions have a 
2-byte signed offset, allowing branches to anywhere in 
the 16-bit address map. 

A particularly useful relative-address mode is the PCR 
(program counter relative) mode. This allows the use of 
the program counter itself as an index register. Using this 
mode in conjunction with the LEA instruction allows the 
calculation of absolute addresses at run time, even 
though the final execution address may not be known at 
assembly time. 

The LEA instruction loads the effective address of an 
operand into an index register instead of the operand 
itself£, allowing absolute addresses to be calculated in 
position-independent code: 


TABLE RMB 20 SI ART OF DATA TABLE 


LEAX TABLE,PCR GET ADDRESS OF TABLE 
LDA XT GET A BYTE OF DATA 


The LEAX instruction loads the absolute (езе) ad- 
dress of TABLE into the X register, even though this dif- 
fers if the routine is executed at different addresses. 


Multiprocessor Systems 

There is considerable debate about what a multi- 
processor system should do and how it should be imple- 
mented. On one hand are loosely coupled systems, in 
which several computers communicate with one another 
(over a serial link, for example), each processor doing 
part of a larger job. Local processors can preprocess raw 
data into a more manageable format to be used with 
more comprehensive algorithms on another computer. 
On the other hand are tightly coupled systems, in which 
several processors share a common bus (of a given band- 
width), using the same memory and I/O (input/output) 
interfaces in a timeshared fashion. The MC6809E was 
designed for this latter type of system. 

Two types of systems are considered here, the local/ 
global and the global-only. In the local/global system, 


each processor has a local bus with a block of program- 
Text continued on page 146 
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Figure 6: Block diagram of a global-only multiprocessor system. Each of the four microprocessors shares the system's memory and 
I/O resources using a round-robin priority system. 
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Figure 7: State diagram of the bus arbiter used in a four- 
processor system, This resolves conflicts regarding which pro- 
cessor has access to the system resources. 
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Text continued from page 142: 

mable memory not shared by the others; a global bus 
makes available the memory and I/O that is shared. Ar- 
bitration takes place only when one processor wishes to 
use the global bus. In a global-only system, all processors 
share the same global bus and every cycle must be ar- 
bitrated. 

The block diagram in figure 6 shows a global-only sys- 
tem in which four MC6809Es share a block of memory 
and some I/O interfaces. Each processor is connected to 
the bus via three-state bus buffers controlled by the bus 
arbiter, The AVMA lines of each processor are connected 
to the arbiter to indicate which processor is requesting ac- 
cess to the bus. The BUSY lines are logically ORed to- 
gether to provide a single BUSY signal to the arbiter. 

The arbiter’s control outputs are four grant signals that 
control the three-state buffers of their respective pro- 
cessors, and four stretch signals that stretch the E and Q 
clocks of each processor, separately. 

The function of the bus arbiter is to decide which pro- 
cessor will be granted access to the global bus during each 
cycle of the E clock. The arbiter determines access to the 
bus for each processor on a cycle-by-cycle basis. The 
clocks are stretched on the processors that are requesting 
the bus. Clocks are provided to the processor on the bus. 
This allows only one of the processors access during a 
given E cycle. During any given cycle, arbitration takes 
place for the next cycle unless BUSY is true, in which case 
arbitration is deferred until it becomes false. This is to en- 
sure that data is not modified during instructions requir- 
ing indivisible accesses. 

The state diagram in figure 7 shows the logical function 
of the arbiter. Each state represents the state of the grant 
outputs shown in table 1. For example, in state 1, 
GRANTI is true and the remaining grant signals are 
false. If BUSY is true, the next state is the same as the 
present state and the bus continues to be granted to the 
same processor. BUSY remains true for a maximum of 
two cycles. 

If no other processor requests the bus via its AVMA 
signal, the bus remains granted to the one currently hav- 
ing possession, even if it does not require it; this 
simplifies the logic of the arbiter. 

If the processor next requesting the bus is next in line to 
have highest priority (ie: its number in the round-robin 
priority scheme is numerically next), it is granted the bus 
and the rest are denied access. If it does not request the 
bus and another processor does, the requesting unit with 
the highest priority is granted an access. 

The stretch signals are also generated by the arbiter. If 
a processor requests the bus and is denied, its grant will 
be false and its clocks will be stretched with both E and Q 
held low until that unit is granted the bus and can com- 
plete its access. If a processor has not requested the bus, 
its grant will be false and its three-state bus buffers will be 
in the high-impedance state, but its clocks will not be 
stretched—to allow completion of its nonmemory access 
cycle. This improves system throughput markedly in pro- 
grams where.instructions having many internal cycles 
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Outputs 


State GRANTI  GRANT2  GRANT3 GRANT4 


0 (00) 0 1 
1 (01) 1 0 
2 (10) 1 1 
3 (11) 1 1 


Table 1: State of the GRANT outputs of the bus arbiter, 
as shown in figure 7. State numbers are those shown in figure 
7, The binary output of the state-register flip-flop is shown in 
parentheses. 


(such as a multiply instruction) are used frequently. The 
truth table for the stretch signals is summarized in table 2. 

If a processor, having the highest priority for that cy- 
cle, were to execute the fifth cycle of an ASR or similar 
instruction, the BUSY signal would prevent "rearbitra- 
tion" and the other processors would be held off for three 
cycles. If all the processors did the same thing, each 
would have its clocks stretched for nine cycles. With a 
1 MHz E clock, this is 9 us. Since the maximum time a 
clock (E or Q) can be low is 9.5 us, a maximum of four 
processors can be used in a system of this type. If 
MC68BOO9Es (rated at 2 MHz) are used, eight processors 
can be put on the same global bus. 

A circuit implementing the bus arbiter is shown in 
figure 8. The state machine of figure 7 is implemented us- 
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0 


0 1 


Table 2: Truth table of the STRETCH outputs of the bus 
arbiter, as shown in figure 7. N can have the values 1, 2, 3, 
or 4, 


ing a 745287 256 by 4-bit PROM, and a 741,5273 octal 
latch as the next-state latch. Since the AVMA signals 
change with the rising edge of Q, these signals are latched 
by the falling edge of E, preventing the inputs to the 
PROM from changing during arbitration. The outputs of 
the arbiter are state bits that are decoded with a 741,5139 
dual 2-bit to 4-line decoder. The separate grant lines con- 
trol the enable signals of the three-state buffers, and the 
stretch signals send the E and Q clocks to the separate 
processors. 

The reset state presents a special problem. When the 
RESET line is brought low and returned high, the pro- 
cessors fetch their restart vectors from locations hexa- 
decimal FFFE and FFFF. This means that all the processors 
would execute the same code—hardly an improvement. 
One way to prevent this is to designate one processor, 
number 1, for example, as the master. The decoding for 
the restart vectors would then include GRANT1, so pro- 
cessor 1 would restart into code that would perform the 
I/O and set up the operating system. The other three 
units would restart to another location containing a 
SYNC instruction. 

Since the interrupt masks E and I are set during reset, 
the SYNC instruction causes the processor to wait until it 
receives an interrupt to continue execution. The master 
processor then writes a jump instruction to the code that 
each processor is to execute in the location following the 
SYNC instruction. A PIA (programmable interface 
adapter integrated circuit) can be used to toggle the IRQ 
(interrupt request) lines to each processor, in turn, to ini- 
tiate the execution of the application program. 


Semaphores 

Now that the processors are all executing code, how do 
they communicate with one another? They will possibly 
need to pass data from one to the other. Perhaps one will 
need to pass a pointer to data that has been processed to 
another unit, or it might need to output data and will re- 
quire an I/O device. How can a resource be allocated to 
one processor and its use be made known to the others? 
The answer is semaphores. 

A semaphore, in this system, is a memory location set 
aside by the programmer to be a flag indicating the avail- 
ability of a resource, memory, I/O, or whatever. The 
semaphore must show a resource as being allocated or 
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Figure 8: The circuitry used to implement the bus arbiter. Information based оп table 1 and table 2 (stored in the PROM) is decoded 


to produce the states shown in figure 7. 


unallocated when read by a processor, If it was 
unallocated, it must show allocated the next time it is 
read. 

Since bus accesses are performed on a cycle-by-cycle 
basis, there is the possibility that one processor might 
read the semaphore, finding it unallocated. Another pro- 
cessor might read it and find it still unallocated before the 
first processor has a chance to change the semaphore. At 
this point, the resource might (mistakenly) be allocated to 
both units. 

To prevent this, the BUSY signal is used to defer bus 
"rearbitration." The shift instructions (which are of the 
read-modify-write type) can then be used to implement 
true semaphores: 


CHECK ASR SEM READ SEMAPHORE 
BCS FREE CAN NOW USE PRINTER 
BRA CHECK IN USE, TRY AGAIN 
FREE EQU * PRINTER ROUTINE HERE 


The ASR instruction is used to allocate a printer to a 
processor. The location shown symbolically as SEM con- 
tains the value O if the printer is already in use or the 
value 1 if it is free. The ASR SEM instruction reads the 
location and shifts bit O into the carry bit of the pro- 
cessor. At the same time, a 0 is shifted into the high-order 
bit of the location and all other bits are shifted to the right 
one place. The result is the value 0. This is then written 
back into memory. 

During the two cycles preceding the last write to mem- 
ory, the BUSY line is high, preventing any other pro- 
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cessor from accessing the bus. The BCS (branch-on- 
carry-set) instruction that follows will branch to FREE if 
the printer was free. If this is not the case, the program 
loops back to CHECK to try again. To reset the 
semaphore and make the resource available, store a 1 in 
the semaphore location. 


The Local/Global System 

One problem with the global-only type of system is 
that, since the processors must access the bus constantly 
to fetch opcodes, system efficiency suffers. One way to 
increase efficiency is to provide each processor with a 
separate, local bus with memory in which to store a pro- 
gram and a portion of the data as well. The only time a 
processor will be slowed is when it needs to access the 
global bus. This is called a local/global system. 

A block diagram of a local/global system is given in 
figure 9. The top address bit (A15) is used to determine 
whether an access is local or global. Addresses hexa- 
decimal 7FFF and below are global; 8000 and above are 
local. This places the restart and interrupt vectors in local 
address space, alleviating the restart problem mentioned 
earlier. The BUSY signal should also be gated with A15 to 
prevent the holding off of “rearbitration” when one of the 
processors is busy on the local bus. In the system shown, 
the processors are partitioned functionally. Processor 1 
performs all I/O. Processor 2 executes the operating 
system and directs the operation of the others. Processor 
3 and Processor 4 perform data manipulations. 

Since it is not known whether an access as indicated by 
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Figure 9: Block diagram of a local/global multiprocessor system. 
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AVMA is going to be global or local, bus arbitration can- 
not be accomplished until addresses for the current cycle 
become valid. Addresses do not become valid until +, 
(200 ns in a processor rated at 1 MHz) after the rising 
edge of E, and arbitration must be complete before the 
rising edge of Q to prevent BUSY from switching to the 


valid state for the next cycle. 

The E-low-to-Q-high time (teg) is 250 ns at 1 MHz. Ar- 
bitration must be complete іп tgg—tan= 
250 ns— 200 ns=50 ns. Assuming Schottky buffers for 
the A15 line, there will be a 7 ns delay through the buffer, 
a 45 ns propagation delay through the 745287 PROM, an 
8 ns propagation delay through the 745139, and a 22 ns 
delay for the bus buffers to release from high impedance. 
This is a total of 82 ns arbitration time. Clearly, this is 
not sufficiently fast. One solution is to redesign the ar- 
biter using random logic to reduce the arbitration time. 
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Another solution is to slow the system clock to less than 
1 MHz, but this reduces throughput. À better solution is 
to use MC68A09Es. The address delay, tan, is only 140 ns 
in this part. With a 1 MHz clock, this requires 250 ns 
—140 ns —110 ns to arbitrate, leaving a 28 ns margin. 
This type of system can use cost-effective 16 K-bit 
dynamic memory devices by applying the 6809's unique 
method of software refresh. In this method, an oscillator 
is connected to the NMI line, causing a nonmaskable in- 
terrupt to be generated periodically. The interrupt 
routine executed with each interrupt is used to refresh the 
dynamic memory, and the oscillator is set at a frequency 
allowing all the memory to'be refreshed frequently 
enough to retain all its information, The interrupt routine 
is 128 page-2 "pre-byte" opcodes (hexadecimal 10), each 
of which increments the program counter and fetches the 
next byte (each instruction takes only one machine 
cycle). This routine quickly cycles through all possible 
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Daniel Doan 
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Cambridge MA 02142 


Energy consumption in the United States in 1979 
exceeded 70 quadrillion Btus (British thermal units). 
That's a lot of energy. About 22% of that was consumed 
by residential space and water heating. If some of this 
energy could be supplied directly by the sun, the savings 
would be considerable. | 

This goal could be attained in part by thermal-solar- 
energy heating systems, but their design presents some 
problems. For example, what collector area would be 
most cost-effective? Does the building need more insula- 
tion? Can a storage tank hold enough energy to supply 
the building with heat thru a cold spell? A simulator pro- 
gram can help answer these and other important ques- 
tions. 

A computer program using heat-transfer equations can 
use numerical approximation to effectively simulate a 
solar-energy system. Program users can begin simulation 
with the parameters of their home and learn the effect of 
changes in these parameters on the efficiency of a 
hypothetical energy system. In this way, an economical 
system can be engineered for a particular building and 
location without costly experimentation. 

A typical solar-heating system (figure 1) consists of a 
collector, storage tank, and pipes connecting these and 
the building. In this article, I consider only a circulating- 
water system, keeping in mind that the concepts are 
similar for a hot air system. 

The flow, storage, and exchange of heat are governed 
by several thermodynamic equations. Heat flow in any 
homogeneous material is given by the equation: 


H, ж rn Fa Ta Ry (1) 


where H, = heat flow in kilojoules per hour (kJ/hr), 
T, = temperature on hot side of material, in degrees 
Celsius, T. = temperature on cool side of material in °C, 
and R, = resistance to heat flow in the material, with 
units of degree-hours per kilojoule (degree-hrs/kJ). The 
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resistance to heat flow is a constant, characteristic of the 
material thru which the heat transfer takes place. This 
equation will be used to calculate the amount of heat lost 
from the building. We can also calculate the amount of 
heat lost from the storage tank and that lost from the col- 
lector to the outside air. 

The thermodynamic equation for heat storage is: 


Н, = т С, Т, (2) 


where Н, = heat stored in the material, in kJ, т = mass 
of the material in kilograms, C, = specific heat of the 
material, in kJ/kg-degree, and T, = absolute 
temperature of the material, in kelvins (K). (Kelvins are 
equivalent to degrees Celsius plus 273.15.) In this 
equation, H, is the amount of absolute heat in the 
material. Any change in T, will result in a storage or loss 
of energy. 

When water is between 0° and 100°C, its specific heat, 
or C,, is about 4.18 kJ/kg-degree. Since one liter of water 
has a mass of about 1 kilogram in this temperature range, 
a tank of 1900 liters (about 500 gallons) can store 7942 
kilojoules of energy for each degree it is heated, accord- 
ing to equation (2). 

Heat exchange, in this case thru water pumped in 
pipes, is given by the equation: 


H, ж m, CAT, t Ta) (3) 


where H, = amount of heat exchanged, in k]/hr, 
m, — mass flow rate of water in liters/hr, C, — specific 
heat of water, T, — temperature of heat source, and 
T, = temperature of the heat's destination. 

This can be restated as: 


Н, o. (i, = TR, 


where R, = 1/(т, X C,). In this way the piping system 
can be modeled as a resistance to heat flow, and our 
simulation will take advantage of this fact. 

To increase our understanding of the simulation, we 
can make an analogy between a thermal system and an 
electrical circuit. Basically, electrical and thermodynamic 
systems have much in common, according to their 
dynamics. If we suppose that heat is analogous to electric 
charge, then heat flow is analogous to current. Thermal 
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Figure 1: Diagram of а water-based 7% 

thermal-energy system that will provide SUN'S 

home heat using solar energy as a source. ei WATER PIPES WATER PIPES 

The water tank serves as a temporary M ——Mg à | НЕТЫ BF 
energy-storage area, which can provide HEAT (WATER) FLOW HEAT (WATER) FLOW 
heat on cloudy days. =, 


COLLECTOR 


Figure 2: Electrical simulation of heat 
flow in the solar-heating system shown in 
figure 1. Current source I, simulates the 
solar collector. Resistors R, and R, repre- 
sent the water-piping system connecting 
the collector, the storage tank, and the 
house. Resistors R,, R., and R, represent 
paths of heat loss to the environment 


HEATED BUILDING 


TANK 


from the three main system components. The capacitances of C, and C, simulate the heat-storage capacity of the water tank and the 
house, respectively. The switch S symbolizes the house thermostat, closing when the house temperature goes below the thermostat 
setting. Diode D shows that heat will be transferred to the water tank only when the collector's temperature is greater than that of the 


tank. 


resistance can be compared with electrical capacitance. 
Compare equation (1) with Ohm's law: 


I = (V, — V)/R 


If the above analogies hold, we canseethatthe voltage in 
a circuit corresponds to the temperature in a thermal 
system. 

For a clear illustration that capacitance is the counter- 
part of heat storage in our analogy, compare equation (2) 
with the fundamental equation for charge on a capacitor: 


О = CV 


Here C is the capacitance, and V is the voltage across the 
dielectric. If voltage is analogous to temperature, then in 
our simulation, heat storage can be modeled as 
capacitance. 

Our thermal system (figure 1) can now be described as 
an electrical circuit, as shown in figure 2. The piping 
systems from the collector to the tank and from the tank 
to the building are modeled by the resistances R, and R,, 
respectively. The switch S symbolizes the building ther- 
mostat, closed when building temperature is below the 
thermostat setting. The diode shows that heat will be 
transferred from the collector to the tank only when the 
temperature of the collector is higher than that of the 
tank. These heat-flow controls will be implemented in 
our computer simulation by IF statements and a flag in 
the program. 

The heat-storage capacity of the building is symbolized 
by С,, and R, shows the path of heat loss to the environ- 
ment. The heat-storage capacity of the water tank is 
shown by C,, and R, shows the path of heat loss from the 
tank. Operation of the collector is defined by the values 
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of k and R.. The current source at the left of the circuit is 
a model of the sun's energy that strikes the collector and 
turns into heat. 

The amount of heat actually absorbed by the collector 
is less than the amount striking it. This is due to reflection 
from the cover plates and incomplete absorption by the 
collector surface. The ratio of heat absorbed to heat strik- 
ing is referred to as k, and is given by the equation: 


k = at" 


where a = absorptivity of surface (about 0.9 for most 
black paints), t = transmissivity of cover plate (about 
0.8 for glass), and n = the number of cover plates. 
Some of the absorbed heat ул be lost to the environ- 
ment. This heat flows thru R,, the value of which is a 
parameter of the collector. The amount of heat gained 
from any solar collector can be described by an equation: 
1, tL e TOPR 
where T, = temperature of the collector, 
T, = temperature of environment, l.: = amount of 
heat actually sent to the storage tank, and k and R, given 
as parameters. Commercially built collectors will list the 
values of k and R, on data sheets accompanying the units. 
Occasionally, this data will be given in the form of an 
efficiency equation: 


efficiency = К — U(T, — TaI, 


with k and U given. U is merely 1/R.. 

The hot-water-storage tank is modeled in our circuit by 
an RC (resistor/capacitor) network. The time constant of 
this RC network is R,C,. If the tank is large and well in- 
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Listing 1: The solar-energy system simulator written in 
CBASIC. The author attempted to use only those BASIC state- 
ments available in other versions of BASIC, to facilitate transla- 
tion. 


10 REM SOLAR ENERGY 

20 RM SYSTEM SIMULATOR 

30 REM BY DANIEL DOAN JUNE, 1980 
HO ВЕМ 


50 REM DEFINE FUNCTIONS 

60 PI = 3.14159 

70 REM ARCCOS(X) 

80 DEF FNA(X)zPI/2-ATN (X/SQR(1-X*X ) ) 
90 REM DEGREES TO RADIANS 
100 DEF FNR(Y)zY*PI/180 

110 REM 

120 REM DAYS IN MONTH 

130 DATA 31,28, 31,30, 31,30, 31,31, 30, 31,30, 31 
140 DIM M12) 

150 FOR I=1 TO 12 

160 READ M(I) 

170 NEXT I 

180 REM 

190 REM GET PARAMETERS 

200 FOR Ср=1 TO 8 

210 GOSUB 3260 

220 NEXT CD 

230 REM 

240 REM REVISE? 

250 GOTO 3000 

260 REM 

270 REM INPUT DATA 

280 GOSUB 2000 

290 IF IT<O THEN 2500 

300 REM SETUP SUN 

310 GOSUB 2200 

320 REM 

330 REM LOOP ONE HOUR 

340 FOR MI=DT TO 60.0 STEP DT 
350  TzHR4MI/60 

360 IS=B*SIN( (T-(12-WS) ) *PI/(2*WS)) 
370 IS-IS*DT/60 

380 IF T<12-wS OR T>124WS THEN IS=0 
390 REM ADD TO SUM1 

HOO =FT=FT+IS 

410 IF TC<TT THEN 470 

420 TC=RD*RC/ (RC+RD)*(K*IS+T A/RC+TT/RD) 
430 IF TC>100 THEN TC=100 

H4O IIs(TC-TT)/RD 

450 IJI=II*DT/60 

460 GOTO 490 

470 TC=K*IS*RC*60/DT+TA 

480 ІІ=0 

490 REM ADD TO SUM? - 

500 ST-ST«II 

510 REM CALCULATE TANK,HOUSE 
520 IF THIS THEN F=1 

530 IH=(TT-TH)/RX 

540 IH=IH*DT/60 

550 ILz(TT-TA)/RT 

560  IL-IL*DT/60 

570 REM TANK 

580 SI=II-F*IH-IL 

590 ТІ-ТТ-51/СТ 

600 ІҒ ТІ>100 ТНЕМ ТІ-100 

610 REM- HOUSE 

620 SI=F*IH-DT*(TH-T A) /(RH*60 ) 
630 TH=TH+SI/CH 

640 REM ADD TO SUM3 

650 HT=HT+IH*F 

660 F=0 

670 IF OP$="S" THEN GOSUB 2400 
680 NEXT MI 

690 REM SUM4 

700 UT=UT+(TS-TA)/RH 

710 IF TH<TS THEN 880 


720 HR=HR+1 Listing 1 continued on page 164 
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sulated, it will cool off very slowly. This means that its 
RC time constant is large. From equation (2): 


C, = т С, 


Since the specific heat C, is 4.18 kJ/kg-degree, C, is equal 
to 4.18 kJ/degree multiplied by the number of liters of 
water in the tank. A good time constant is a week, or 168 
hours, and that requires R, to be about 0.021 degree- 
hrs/kJ for the 1900-liter tank. 

A 1-inch thickness of common fiberglass insulation has 
a thermal resistance value of about 1.95 degree-m?- 
hrs/kJ. To convert this metric R-value or R-number to R,, 
it must be divided by the area insulated. The result is in 
units of degree-hrs/kJ. If the 1900-liter tank has an out- 
side area of 20 square meters, 1 inch of insulation will 
give R, = 1.95/20 = 0.098 degree-hrs/k]. This would be 
sufficient to insulate the tank, but more insulation is 
recommended and will decrease the amount of heat 
wasted. 

The thermal-resistance coefficient of the building must 
also be calculated. This can be derived from the amount 
of insulation, heat loss thru windows and doors, and the 
heating of infiltrating air. This is complicated and beyond 
the scope of this article, but a guide to this calculation can 
be found in Sound Control and Thermal Insulation of 
Buildings by Paul Close (see reference 1). An easier way 
to determine R, is to divide the number of degree-days in 
a year by the number of kilojoules of energy burned by 
the building's heating plant during that year. In this man- 
ner: 


R, = 24 X N/(H, X eff) х 5/9 


where N — number of degree-Fahrenheit-days in a year, 
H, = number of kilojoules burned by heating system in 
that year, and eff — efficiency of the furnace. The factor 
5/9 converts degrees Fahrenheit tQ degrees Celsius. 

To find H,, the amount of fuel burned must be 
multiplied by its energy content. Coal contains about 
6.2 X 10° kJ/metric ton, #2 heating oil contains about 
39,100 kJ/liter (148,000 kJ/gallon), and natural gas con- 
tains about 19,950 kJ/m? (565 kJ/ft?). The efficiency of a 
typical furnace is between 70% and 80%, but it should be 
measured for each individual furnace. The number of 
degree-days in a year for a specific geographic region can 
be obtained from local weather or radio stations. 

The heat capacity of the building C, cannot be easily 
determined from the design of the building. But the 
building cools down to the temperature of its environ- 
ment exponentially as a function of time, with no heat 
source, by the equation: 


T = (T, — Т.) exp(—t/R,C,) + T. 


Here, Т, = initial inside temperature, and 
T, — temperature of the environment. The time it takes 
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IF YOU NEED $5,000...20,000 EVEN UP TO 500,000 TO 
START A NEW BUSINESS OR TO EXPAND AN EXISTING 


FIRM—THEN READ WHY YOU TOO WILL CALL THIS 


INCREDIBLE MONEY RAISING MANUAL 


* 


“THE SMALL BUSINESS BORROWER'S BIBLE" 


Practically prepares the loan application for you line-by-line...the "proper" way. 
All properly prepared applications are processed faster...no red tape! 
Guaranteed Loans...Direct Loans...and Immediate Loans are available now! 


Most men and women seriously interested In starting their own business are eligible to apply — including those who already own a business and 
need capital fast for expanslon...or to stay afloat...even If they've been flatly refused by banks and turned down elsewhere! Yet, too, many never 
quality, simply because they do not know how to "properly" prepare the loan application... 


In order to help those peopie 
applying for these guaranteed and 
direct loans lil! out their loan 
applications the "right way," ICC 
Business Research, through its 
diligent compilation and research 
efforts, has successfully assem- 
bled and published a compre- 
hensive, easy-to-follow seminar 
manual: The Money Raiser’s 
Guaranteed and Direct Loans 
Manual, that will quickly show you 
practically everything you'll need 
to know to prepare a loan applica- 
tion to get federally Guaranteed 
and Direct Loans. 

Here are just some of the many 
important benefits the Money 
Raiser's Guaranteed and Direct 
Loans Manual provides you with: 
е acompletely filledin sampleset 
of actual SBA loan application 
forms, all properly tilled In for 
you toeasily follow—aids youin 
quickly preparing your own 
loan application the right way. 
Each line on the sample appli- 
cation forms is explained and 
illustrated in easy-to-under- 
stand language. 
fast application preparation 
procedures for getting loans for 
both new start up business 
ventures and established firms. 
advises you on how to properly 
answer key questions neces- 
sary for loan approval and in 
order to help avoid having your 
application turneddown— gives 
you advice on what you should 
not do under any circumstances. 
what simple steps you take to 
guarantee ellgibility—no matter 
it you do not presently qualify, 
where you can file your appli- 
cation for fastest processing. 
At this point the most important 
question you want answered is: 
Just where is all this loan money 
coming from? Incredible as it may 
sound—these Guaranteed Loans, 
..Oirect Loans..and Immediate 
Loans are indeed available right 
now — from the best, and yet, the 
most overlooked and frequently 
the most ignored and sometimes 
outright ridiculed..."made-fun-of" 
source of ready money...fast 
capital, іп America — THE 
UNITED STATES GOVERNMENT 

Of course, there are those who 
upon hearingthe words "UNITED 
STATES GOVERNMENT" will 
instantly freeze up and frown and 
Say. 

"only minorities can get small 
business loan money from the 
government!" 

Yet, on the other hand (and 
most puzzling) others will rant on 
and on and on that: 

".dont even try, it's just 
impossible — all those Business 
Loans Programs are strictly for 
the Chryslers. the Lock heeds, the 
big corporations... not for the little 
guy or small companies. " etc. 
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Still there are those who 
declare: 

"..! need money right now...and 
small business government loans 
take too darn long. It's impossible 
to qualify. No one ever gets one of 
those loans.” 

Or you may hear these 
comments: 

"..Му accountant’s junior 
assistantsayshe thinks it might be 
a waste of my time!" "Heck, there's 
too much worriesome paperwork 
and red tape to wade through!" 

Frankly — such rantings and 
ravings are just a lot of "bull" 
without any real basis — and only 
serve to clearly show that lack of 
knowledge...misinformation...and 
and not quite fully understanding 
the UNITED STATES GOVERN- 
MENT'S Small Business Adminis- 
trations (SBA) Programs have 
unfortunately caused a lot of 
people to ignore whatis without a 
doubt — not only the most 
important and generous source of 
financing for new business start 
ups and existing business 
expansions in this country — but 
of the entire world! 

Now that you veheardthe “bull” 
about the United States Govern- 
ment's SBA Loan Program — take 
a few more moments and read the 
following facts: 

е Only 9.6% of approved loans 
were actually made to minorltes 
last year 

е What SBA recognizes as а 
"small business" actually 
applies to 97% о! all the 
companies in the nation 
Red tape comes about only 
when the loan application is 
sent back due to applicant not 
providing the requested infor- 
mation...or providing the wrong 
information 

The SBA is required by 

Congress to provide a minimum 

dollar amount in business loans 

each fiscal year in order to law- 
fully comply with strict quotas. 

{Aimost 5 billion this year} 


Yet, despite the millions who 
miss out — there are still literally 
thousands of ambitious men and 
women nationwide who are pro- 
perly applying — being approved 
— and obtaining sufficient funds 
to either start a new business, а 
franchise, or buy out or expand an 
existing one. Mostly, they are all 
just typical Americans with no 
fancy titles, who used essentially 
the same effective know-how to 
fill out their applications that you'll 
find in the Money Raiser's Guar- 
anteed and Oirect Loans Manual. 
Manual. 

So don't you dare be shy about 
applying for and accepting these 
Quaranteed and direct government 
loans. Curously enough. the 
government is actually very much 


THE EASY NO-NONSENSE WAY TO RAISE CAPITAL FAST! 


00000000000000000000 

GUARANTEE #1 e 
e... e 
e simply — look over this most e 
@ effective money raising loan e 
preparation assistance manual 9 
for 15 days — and. then, if you 
аге not convinced that it can ә 
actually help you obtain the Ө 
Business Loan you need right 9 
away — just return it for a full ә 


e and prompt refund. e 
геееееееееееееееоееее 


interested іп helping you Start a 
business that will make a lot of 
money. It's to their advantage — 
the more money you make the 
more they stand to collect tn taxes. 
In fiscal 1981, our nation’s good old 
generous “uncle” will either lend 
directly or guarantee billions of 
dollars in loan requests, along with 
technical assistance and even 
sales procurement assistance. 
Remember, If you don't apply for 
these available SBA funds 
somebody else certainly will. 

Don't lose out — now is the best 
time to place your order for this 
comprehensive manual. It is not 
sold in stores. Available only by 
mail through this ad, directly from 
ICC Business Research, the ex- 
clusive publisher, at just a small 
fraction of what it would cost for 
the services of a private loan 
advisor or to attend a seminar. 
For example: 

Initially, this amazing Guaran- 
teed and Direct Loans Manual was 
specially designed to be the basis 
of a Smal! Business Loan Seminar 
— where each registrant would 
pay an admission fee ol $450. But 
our company felt that since the 
тапиа!ѕ quality instructions were 
so exceptionally crystal-clear that 
anyone who could read. could 
successfully use its techniques 
without having to attend a seminar 
cr pay for costly private loan 
advisory assistance services. 

Therefore, for those purchasing 
the manual by mail, no З day class. 
no course and accommodations 
arerequired. And rather than $450 
we could slash the price all the 
way down to just a mere 535 — а 
small portion of a typical seminar 
attendance fee — providing you 
promptly fill in and mail coupon 
below with fee while this special 
"seminar-in-print" manual offer is 
still available by mail at this rela- 
tively low price! 

Remember. this most unique 
manual quickly provides you with 
actual sample copies of SBA Loan 
application and all other required 
forms—already properly filed in 
for you to easily use as reliably 
accurate step-by-step guides— 
thus offering you complete 
assurance that your application 
will be properiy prepared... and 
thereby immediately putting you 
on the right road to obtaining fast, 
no red-tape loan approval. 
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GUARANTEE #2 e 
Even after 15 days — here's 9 
how you are Stil strongly e 
protected — if you decide to e 
keep the manual — and you 9 
apply for an SBA Loananytime e 
within 1 year...your loan must e 
be approved and you must e 
actually receive the funds or 9 
your money will be refunded in e 
full. 
00000000000000000006 


YOU GET NOT 1BUT2 
STRONG BINDING 


YOUR LOAN MUST 
ACTUALLY BE 
APPROVED OR YOUR 
MONEY BACK 


Of course, no one can guaran- 
tee that every request will be 
approved — but clearly we are 
firmly convinced that any sound 
business request properly pre- 
pared — showing a reasonable 
chance of repayment and submit- 
ted to SBA — will be approved. 
Only because we are so confident 
that this is a fact do we dare make 
such a strong binding seldom- 
heard-of Double Guarantee. No 
stronger guarantee possible! it 
actually pays for you to order a 
copy ol this remarkable manual — 
10096 tax deductible as a business 
-expense ..Don't delay—send for 
yours right now! 
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Oetach and rush lor 
COMPLETE PREPARATION 
STANCE FOR LOAN APPROVAL 


Please rush me copies of 
the "Money Raiser's Guaranteed 
‘and Oirect Loans Manual." each 
at a $35 fee plus $2.50 handling 
and shipping under your 2 strong 
binding Guarantees. 


^ Enclosed is full payment 

[1 Cneck D) Money Order 

[| [1 С.О.О $5 Deposit required. 

i Send payment with order Save СО D 


Piease Print Clearty 
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Į City 
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THO 
750 
760 
770 
180 
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800 
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830 
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880 
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950 
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990 
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1100 
1110 
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1450 
1460 
1470 
1480 
1490 
1500 
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1540 
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IF HR=24 THEN 770 

IF OP$="H'" THEN GOSUB 2400 

IF IP$="H" THEN 260 

GOTO 320 

HR=0 

DA=DA+1 

IF DA»M(MO) THEN 830 

IF OP$-"D" OR OP$-"H" THEN GOSUB 2400 
IF IP$="D" OR IP$-"H" THEN 260 
GOTO 300 

DA=1 

MOzMO-^1 

IF MO=13 THEN MO=1 

GOSUB 2400 

GOTO 260 

REM AUX HEAT 

IF TH>=TS-5 THEN 720 

SA=SA+ (TS-5-TH) *CH 

THzTS-5 

GOTO 720 

REM 

REM 

REM 

REM SUBROUTINES 

REM 

REM 

REM 

REM GET LOCATION 

PRINT 

INPUT"LATITUDE (D,M,S)";LD,LM,LS 
LA=((LD*60+LM) *60+LS)/3600 
LA-FNR (LA) 

RETURN 

REM 

REM GET DT 

PRINT 

PRINT"STEP SIZE, IN MINUTES" 
INPUT DT 

IF 60/DT-INT(60/DT) THEN RETURN 
PRINT 

PRINT"DT MUST BE A FACTOR OF 60." 
GOTO 1120 

REM 

REM COLLECTOR DATA 

PRINT 

PRINT"COLLECTOR AREA" 

INPUT" (SQR. METERS)"; AR 

PRINT 

INPUT"ANGLE FROM HORIZONTAL"; AN 
AN-FNR (AN) 

PRINT 

PRINT"COLLECTOR LOSS" 
INPUT"COEFF ICIENT"; RC 

PRINT 

INPUT"£ OF COVER PLATES"; NP 
AL-0.9 

ТА=0.8 

K-AL*TR^NP 

RETURN 

REM TANK DATA 

PRINT 

INPUT"TANK VOLUME(LITERS)";CT 
CTzCT*4. 187 

PRINT 

INPUT"TANK LOSS СОЕЕЕ.": АТ 
PRINT 

INPUT"FLOW TO TANK(L /MIN)";ML 
RD=1/(ML¥*4 . 187 60) 

RETURN 

REM HOUSE DATA 

PRINT 

INPUT"HOUSE LOSS COEFF ."; RH 
PRINT 

INPUT"HOUSE TIME CONSTANT (HRS) "; HC 
CH=HC/RH 

PRINT Listing 1 continued on page 166 
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EPSON 


PRODUCTS 


MX80/70 FRICTION FEED - 


KIT by Orange Micro 


HERE AT LAST! A friction feed kit 
for your EPSON МХВО/70. The kit 
allows the user to convert his 
Epson printer to a friction feed and 
pin feed mechanism. 


The friction feed wil! accept single ' 
sheets of your letterhead, or mul- 5. 
tiple copy forms such as invoices ~“ 
with up to 4partcarbon copies. — 


The pin feed replaces the adjust- 
able sprocket mechanism. It allows 
use of 9%” wide continuous fan- 
fold paper which is an industry 
standard size. 


$7H 00 


DEALER INQUIRIES 
INVITED 


No drilling required. Installation 
takes about 15 minutes. All parts 
are included with easy to follow 
instructions. 


EPSON 
МХ80 


• 9 x 9 dot matrix « Lower case 
descenders * BO CPS • Bidirec- 
tional, Logic seeking * 40, 66, 80, 
132 columns per line * 64 special 
graphic characters: TRS-80 Com- 
patible е Forms handling * Multi- 


- pass printing • Adjustable tractors. 

HEN LL ni ao Г ХО ОС С. (List $645) $ CALL 

МХ80 Dot Graphics Upgrade. ........... (List $100) $ CALL 
"MXTO dM 2 


* Super low-priced dot resolution 
graphics * 5 x 7 dot matrix « User 
replaceable printhead * Top of 


МОЛО 7 сәйке тете. сос, енен (List $495) $ CALL 
EPSON 
MX80 FT. 


9 


е Same basic features as the МХ80 
* PLUS friction feed for single 
sheets ғ and adjustable tractors. 


BED Rod B Gas aun GW “ait (List $745) $ CALL 


APPLE INTERFACE 


For Epson 


The Grappler'M interface card is 
the first to provide on-board firm- meres E EE: "NM. | 
ware for Apple high resolution dot Ж--- "opa rey 
graphics. No longer does the user i Bur 

need to load clumsy software 
routines to dump screen graphics 
— it's all in a chip. Actually, it's our 
E-PROM, and it is replaceable to 
accommodate the Anadex, Epson 
MXBO & MX70, IDS Paper Tigers, 
Contronics 739, and future graphics 
printers. The Grappler'M accepts 
17 software commands including 


5165.09 


Includes Cable 
Hi-Res inverse, 90° rotation, double DEALER INQUIRIES 
size, and much more. INVITED 


Orange Micro 


“THE COMPUTER PRINTER 
SPECIALISTS” 


UP TO 25% DISCOUNTS! — SAME DAY SHIPMENT! 


RADIO SHACK 

безу) < CENTRONICS 739 (cine erinteriv 
With Graphics and 

Word Processing Print Quality 


• 18 x 9 dot matrix; suitable for word 
processing e Underlining * proportional 
spacing • right margin justification е serif 
typeface е 80/100 CPS » 9%” Pin 
Feed/Friction feed * Reverse Platen % 
80/132 columns * Top of form 


CENTRONICS 739-1 (Parallel)................. (List $995) $ Сан 
CENTRONICS 739-3 (Serial)................. (List $1045) $ Call 


ANADEX 


Dot Graphics, Wide Carriage 


| • 11 x 9 dot matrix; lower case descen- 
T ders * Dot resolution graphics * Bi- 
directional, logic seeking * Up to 200 
CPS е RS 232 Serial & Parallel * Forms 
control е X-ON/X-OFF * Up to 6 part 


copy. 


ANADEX У801........... 2E oes (List $1650) $1350 


Dot Graphics, Low Price 


Dot addressable graphics * 70 CPS 
12 characters per inch * 80 columns 
adjustable tractors е 3 part copies 
e Manufactured by Sieko * Parallel, 
RS232 serial, IEEE-488 interfaces 
available. 


AXIOMGP-80M........ PPP (List $399) $349 


IDS PAPER TIGERS 


Dot Resolution Graphics, quality print, speed 


* 7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders * Over 
150 CPS œ bi-directional, logic seeking 
(460) е B character sizes; 80-132 columns 
* Adjustable tractors * High-resolution dot 
graphics * Proportional spacing & text 
justification (460). 


IDS 445G 7 wire printhead, graphics ........... (List $895) $ 750 
IDS 460G 9 wire printhead, graphics .......... (List $1394) $1150 
IDS 560G 9 wire, wide carriage, graphics ...... (List $1794) $1590 


CALL FOR FREE CATALOG 


(800) 854-8275 
СА, АК, HI (714) 630-3322 


At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 
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VISTA — C. ITOH 


Daisy Wheel Letter Quality 


e 25 CPS (Optional 45 CPS) е Typewriter 
quality е Centronics parallel « RS 232 
Serial (Optional) • Proportional spacing * 
Bidirectional е Programmable VFU * Self 
test e Diablo compatible % Friction feed 
(Optional tractors) е 136 printable 
columns. e Manufactured by C. IT OH. 


VISTA: V3OQIC. ITOH) аан он (List $1895) $ Call 


АМАСОМ 


Low Cost, High Speed, Wide Carriage 
• 9x 9 dot matrix е Lower case descenders е Wide carriage * 
Adjustable tractors to 16" е 150 CPS, Bidirectional, Logic Seeking 


hio TIO ———————— (List $1350) $ Call 


MALIBU 165 
The Small Business Printer; 
Letter Quality & Speed. 


¢ 10 x 9 dot matrix * Letter quality print; Lower case descenders 
е High speed; 165 CPS, Bidirectional, Logic seeking е Wide car- 
riage е Vertical forms control е User programmable character set 
е Dot Resolution Graphics. 


NEC SPINWRITER 


High Speed Letter Quality 
e 55 CPS * Typewriter quality + Bidirectional e Plotting * pro- 
portional spacing. 


5510-5 RO, Serial, witractors ................. (List $2995) $2650 
5530-5 RO, Parallel, w/tractors. ............... (List $2970) $2625 


sw. TELEVIDEO CRT'S 
2 AT DISCOUNT PRICES! 
TVI 912C 


~ »" TVI920C 
QUANTITY PRICING AVAILABLE TVI 950 


Please Call Toll Free 
Prices are too low to 


advertise 
PRINTERS 
MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) $ 1975 
QUME 5/45 typewriter адиайу.................... (List $2905) $ 2559 
INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & cable ................. $ 150 

! ORANGE INTERFACE for Apple il 
paraliel interface board & cable .......................... $ 110 
| MICROTRONIGCS Atari parallel ітегізсе...................... $ 69 
ATARI 850 interface module, serial/parallel .................... $ 199 
TRS-80 CABLES to keyboard or Exp. interface ................ $ Call 
NOVATION D-CAT direct connect подет................... $ Call 


TELEPHONE ORDERS: Mon.-Fri.8:30- 5:00 
The Orange Micro Printer Store (Retail): 
Mon.-Fri. 10:00 - 6:00, Sat. til 4:00 


Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer's warranty included on all 
equipment. Prices subject to 
revision. 


Micro, Inc. қ 


3150 E. La Palma, Suite I 
Anaheim, CA 92806 
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 


Now you can have compatibility with IBM, 


INTEL, CP/M’, 280 Softcard*, UCSD Pascal, апа 
others. 


Look what the MEGABYTER dual density 8” 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 


INCREASED STORAGE 


* Increase online storage to 2 Mega bytes 

* Double your maximum accounts and file size 
* Add high capacity efficient hard disk backup 
* Control up to 4 Shugart SA800/SA850 drives 


IMPROVED COMPATIBILITY 


* Operate APPLE DOS 3.1/3.2/3.3, mini disks 
* Preserve existing software investment 
* Interchange data with other computers 


SIMPLIFIED OPERATION 


е Reduce disk handling and I/O slot usage 
* Gain automatic single/double density operation 
e Change to double sided drives with one switch 


Availableat your Apple dealer. Call or write today!! 


SORRENTO VALLEY ASSOCIATES 
у SV A 7 11722 SORRENTO VALLEY ROAD 
' SAN DIEGO, СА 92121 
(714) 452-0101 


* CP/M trademark of Digital! Research, Inc. 
780 Softcard trademark of Microsoft, Inc. 
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Listing 1 continued: 
INPUT"FLOW TO HOUSE(L /MIN) "; ML 


1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1900 
1910 
1920 
1930 
1940 
1950 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2200 
2210 
2220 
2230 
2240 
2250 


RX=1/(ML¥4, 187 *60) 
PRINT 


INPUT" THERMOSTAT SETTING";TS 


RETURN 
REM 
REM INITIAL TEMPS 


PRINT 

PRINT" INITIAL" 
INPUT"COLLECTOR TEMP"; СІ 

INPUT" TANK TEMP”; M 
INPUT" HOUSE ТЕРИН 
RETURN 

REM 

REM If 

PRINT 

PRINT"OUTPUT EACH MONTH, DAY," 


INPUT"HOUR, OR STEP (М/р/Н/5)";ОР% 


PRINT 


PRINT"INPUT EACH MONTH, DAY," 
INPUT"OR HOUR (M/D/H)"; ІР? 


RETURN 

REM 

REM INIT DATE,HOUR 
PRINT 


PRINT"STARTING DATE, TIME" 


INPUT"MONTH( 1-12)" ;MS 
INPUT"DAY  (1-21)";DS 
INPUT"HOUR (0-23)";HS 
RETURN 

REM 

REM OUTPUT DATE,TIME 
PRINT 

PRINT'MO DA HR" 
PRINT MOI" ТҰРАМ!” "MR 
RETURN 

REM 


REM GET TEMP, INSOLATION 


PRINT 


PRINT"MEAN OUTDOOR TEMP" 


PRINT"FOR PERIOD BEGINNING" 


GOSUB 1900 
INPUT"(DEGREES F)";TA 
ТА-(ТА-32)%5/9 

PRINT 


PRINT"MEAN DAILY INSOLATION" 


PRINT"FOR SAME PERIOD" 


INPUT" (KJ/SQR.METER )"; IT 


RETURN 
REM 


REM NEW DAY OR NEW DATA 


REM 
N 240*30«DA 


DE =0. 40928 *SIN ( (284-+N ) *2*P 1/365 ) 


FAz-1*TAN(LA)*TAN(DE) 


2260 WSzFNA(FA) 
ACZCOS(LA-AN)*COS(DE )+SIN (LA-AN)*SIN (DE) 
AT=COS(LA)*COS (DE )+SIN (LA) *SIN (DE) 


2270 
2280 
2290 
2300 


IU=IT*AR*AC/AT 
IU=ABS (IU) 


2310 WSzWS*12/PI 


2320 
2330 
2400 
2410 


B=(IU*PI)/(4*WS) 
RETURN 

REM 

REM OUTPUT TEMPS 


2420 GOSUB 1900 


2430 
2440 
2450 
2460 
2470 
2500 
2510 
2520 
2530 
2540 
2550 


PRINT 
PRENT"TH ™: TH 
РКІМТ"ТТ "3 TT 


PRINT"TC "; TC 

RETURN 

REM 

REM OUTPUT SUMS 

PRINT 

PRINT"KJ INCIDENT ";FT 
PRINT"KJ COLLECTED ";ST 
PRINT"KJ DELIVERED "; HT 


Listing 1 continued on page 168 
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P - 
WHY SETTLE FOR А 68000 BASED microCOMPUTER 
WHEN YOU CAN HAVE OUR 68K MINICOMPUTER ? 


yr Attend the 


our experts will field your 68K questions and discuss: 


8 MHz 68000 CPU Cay 68000 architecture 


d ex ™ 
Virtual memory to 4 billion bytes 6%” 68K MiniFrame architecture 


. сә” 68K hardware interface 
6809 peripheral processor 
cy МіпіҒгате programming 
Multi-user/multi-tasking memory management 
ey $85 registration fee includes all-day seminar, 


Each RAM board accomodates 2 megabytes | lunch, and take-home documentation 


642” іп Los Angeles 


У Please call or write for 68K 

6 RS-232 and 4 8-bit I/O ports standard MiniFrame information and 
| the complete 1981 

seminar schedule. 


High-speed DMA for universal hard disk interface 


Dual 8" quad-density floppys 


Extensive error checking and recovery 


Dept. 5B, P.O.Box 36051 
Los Angeles, CA. 90036 
(213)731-0876 


Listing 1 continued: 


2560 PRINT"KJ REQUIRED ";UT 

2570 PRINT" AUX KJ USED "; 5А 

2580 PRINT 

2590 PRINT HI/UT*100;" PERCENT SOLAR" 
3000 REM 

3010 REM 

3020 REM MENU OF COMMANDS 

3030 REM 

3040 PRINT 

3050 PRINT"1 - CHANGE LOCATION" 

3060 PRINT"2 - CHANGE DT" 

3070 PRINT"3 - CHANGE COLLECTOR DATA" 
3080 PRINT"4 - CHANGE TANK DATA" 
3090 PRINT"5 - CHANGE HOUSE DATA" 
3100 PRINT"6 - CHANGE INITIAL TEMPS" 
3110 PRINT"7 - CHANGE I/O" 

3120 PRINT"8 - CHANGE DATE, HOUR" 
3130 PRINT"9 - RUN" 

3140 PRINT"10- CONTINUE" 

3150 PRINT"11- QUIT" 

3160 PRINT 

3170 PRINT"TYPE THE # CORRESPONDING" 
3180 PRINT"TO YOUR WISH." 

3190 INPUT CD 

3200 IF CD>11 OR CD«1 THEN 3000 

3210 IF CD = 11 THEN STOP 

3220 IF CD = 10 THEN 260 

3230 IF CD = 9 THEN 3300 

3240 GOSUB 3260 

3250 GOTO 3000 

3260 REM 

3270 REM DISPATCH 

3280 ON CD GOTO 1000,1100, 1200, 1400, 1500 , 1620, 1700 , 1800 
3300 REM 

3310 REM RESET INITS AND RUN 

3320 TCG 

3980 TTsTI 

3340 TH-HI 

3350 HT=0 

3360 ST=0 

3870 ЕТ-0 

3380 UT20 

3390 SA=0 

3400 MO=MS 

3410 DA=DS 

3420 HRzHS 

3430 GOTO 260 


CROMEMCO 
System 


SYNCHRO- 
SOUND 


THE 
COMPUTER 
PEOPLE 


MICRO 


| Computer 
System 


ALPHA- 


Text continued from page 162: 


to cool down to 1/e or about 37% of its original 
temperature is one time constant R,C,. 

If one wishes to find this time constant for a particular 
occupied house, certain approximations must be made. 
In practice all houses have many heat sources: people, 
appliances, lights, and pets. These can be ignored because 
they produce much less heat than the building's main 
heating system. To measure f, (which is R,C,), turn off 
the main heating system for a few hours and fit the 
resulting temperatures over a period of time to the 
exponential equation shown above. The time constant 
required (in units of hours) can be divided by R, to get 
С,. For example, the R, of a typical building might be 10? 
degree-hrs/k], and t, might be two days, or 48 hours, so 
that C, would be 48,000 kJ/degree. 


About the Program 

Understanding all the preceding parameters is impor- 
tant for understanding the simulator program. This pro- 
gram is designed to work easily on the data from the 
reference book Input Data for Solar Systems, distributed 
by the United States Department of Energy (see reference 
2). This publication contains information in tables for 
248 weather stations in the United States. It includes 
average temperature and standard degree-days (heating 
and cooling) in degrees Fahrenheit and mean daily solar 
radiation on a horizontal surface for every station each 
month of the year. 

The simulation program (shown in listing 1) will fit in 
8 K bytes of memory with lots of room for expansion. 
The program was written for an Ohio Scientific C1P, but 
only those BASIC statements available on most BASIC 
machines were used. 

The first loop, in lines 200 to 220, calls the different 
subroutines to obtain values for the various heating- 
system parameters. The initial conditions of the system 

Text continued on page 172 


HAZELTINE MORE SPECIALS 


Integral Data Systems Livermore Accoustic 
1421 Model445 Coupler.., ....5159.95 
Video Printer ........$695.00 Centronics Micro 
| Televideo Printer 
Terminal Model 950....,.1295.00 5" Scotch Diskette 
Indusirial Micro 
Sysiems 


We have a full staff of Programmers and 
Computer Consultants (0 design, configure and 
deliver a Turnkey Computer System to meet 
your specific requirements 


| Wecarry a full line of: ADDS, QUME 
CROMEMCO, SCDTCH, MAXELL, VER- 
BATIM, ALPHA-MICRO, ATARI, INTEGRAL 
DATA, LIVERMORE COUPLERS. | 
HAZELTINE, TEXAS INSTRUMENTS, 


i SYNCHRO-SOUND ENTERPRISES, INC. ШАШ ACES 


THE COMPUTER PEOPLE 125 Mineola Ave., Roslyn Hts., N.Y. 11577 CALL. WRITE OR VISIT 


COMPUTER 


OUR NEW 
Phone Orders call: 516/484/1852• Toll Free: 800/645-3820. TWX 710-582-5886 SYSTEMS CENTER 


168 шу 1981 © BYTE Publications Inc 


10-4 Daily & Saturday 


Introducing MuDOS. The rest 
of the works for networks. 


A CP/M** compatible replacement for CP/NET** grams. Modular design allows us to tailor the 
MuDOS multiplies your micro capabilities with system to your configuration. 


higher throughput, increased reliability and extra Build your network with MuSYS — MuDOS is 


pier ie aei ЫДЫ d rad ideal for use with our NET/80 board (64K RAM, 
y single level interrupt, console port and parallel 


Z80-based micro, in place of CP/NET, port for bus communication) and our 


MP/M**, or CP/M — and, of course | 
i ; оа E EXP/80 expansion board (another serial 
with MuSYS МЕТ/80” and EXP/80 port, Centronics port, priority interrupt 


network slaves. control, real time clock, etc.) 
MuDOS works faster — MuDOS for S-100 based systems. 
makes the most of the Z80's extra . This is the year of the network — 


registers and instructions. Program Make sure you have the works. 


loading is up to six times faster; file \ 
| Call or write MuSYS Corporation, 
processing functions average three to 1451 E. Irvine Bivd., Suite 11. 


ive ti t P/M. | 

TEE Naat UT qunm u "  Tustin, CA 92680 (714)730-5692. 
MuDOS works smarter — A sophisticated buffer TWX: 910-595-1967. CABLE: MUSYSTSTN. 
manager, a totally re-entrant file manager, multiple | 

support to 2000MB and read-after-write verifica- С 5 

tion of disk updates helps you make the most of CORP 


print queuing, disk file support to 67MB, drive 
your multi-user data and word processing pro- Specialists in Multi-user Microsystems 


"MuDOS, NET/80, and EXP/80 are trademarks of MuSYS Corp. ““СР/М, MP/M and CP/NET are trademarks of Digital Research. 
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Listing 2: Sample run of the solar-system simulator using actual data obtained from the author's parents’ home. 


CRUN VER 2.03 


LATITUDE(D,M,S) 41,20,0 


STEP SIZE, IN MINUTES 
? 60 


COLLECTOR AREA 
(SQR. METERS) 40 


ANGLE FROM HORIZONTAL 35 


COLLECTOR LOSS 
COEFFICIENT .002? 


# OF COVER PLATES 1 

TANK VOLUME(LITERS) 1900 

TANK LOSS COEFF. .098 

FLOW TO TANK(L/MIN) 5 

HOUSE LOSS COEFF. .00213 

HOUSE TIME CONSTANT(HRS) 24 

FLOW TO HOUSE(L/MIN) 5 

THERMOSTAT SETTING 20 
INITIAL 

COLLECTOR TEMP 10 

TANK TEMP 50 

HOUSE TEMP 20 


OUTPUT EACH MONTH, DAY, 
HOUR, OR STEP (M/D/H/S) m 


INPUT EACH MONTH, DAY, 
OR HOUR (M/D/H) m 


STARTING DATE, TIME 
MONTH(1-12) 1 
DAY (1-21) 1 
HOUR (0-23) 0 


1 - CHANGE LOCATION 

2 - CHANGE DT 

3 - CHANGE COLLECTOR DATA 
4 - CHANGE TANK DATA 

5 - CHANGE HOUSE DATA 

6 - CHANGE INITIAL TEMPS 
7 - CHANGE I/O 

8 - CHANGE DATE, HOUR 

9 - RUN 

10- CONTINUE 

11- QUIT 


TYPE THE # CORRESPONDING 
TO YOUR WISH. 
7 9 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MO DA HR 


1 1 0 
(DEGREES Е) 26 
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-KJ DELIVERED 


‘MEAN DAILY INSOLATION 


FOR SAME PERIOD 
(KJ/SQR.METER) 5165 


MO DA HR 
2 1 0 


TH 15 
ТТ 16.1120664067 
ТС =3. 33333333333 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MO DA HR 
2 1 0 
(DEGREES F) 0 


MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) -1 


KJ INCIDENT 
KJ COLLECTED 


10416572. 1067 
2929020.83061 
3030684.47692 
8150234.74177 
3404717.54754 


KJ REQUIRED 
AUX KJ USED 


37. 1852415659 PERCENT SOLAR 


1 = CHANGE LOCATION 

2 = CHANGE DT 

3 - CHANGE COLLECTOR DATA 
Ц - CHANGE TANK DATA 

5 - CHANGE HOUSE DATA 

6 - CHANGE INITIAL TEMPS 
7 - CHANGE I/O 

8 - CHANGE DATE, HOUR 

9 - RUN 

10- CONTINUE 

it- QUTT 


TYPE THE # CORRESPONDING 
TO YOUR WISH. 
* 10 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MO DA HR 
2 1 0 
(DEGREES Е) 27.3 


MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) 7815 


MO DA HR 
с |! 0 


TH 15 
TT 17.1636489361 
TC -2.61111111111 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MO DA HR 
3 1 0 
(DEGREES Е) 36 


MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) 11250 


MO DA HR 
4 1 0 


ТН 18. 1455114873 
ТТ 21. 1256652165 
ТС 2122222222222 


MEAN OUTDOOR TEMP 
FOR PERIOD BEGINNING 


MO DA HR 
H 1 ‚0 
(DEGREES F) 0 


MEAN DAILY INSOLATION 
FOR SAME PERIOD 
(KJ/SQR.METER) -1 


KJ INCIDENT 
KJ COLLECTED 


38853164.0338 
12498479.6857 
KJ DELIVERED 12236803.5069 
KJ REQUIRED 21493583.7251 
AUX KJ USED ' 5478230.30262 


56. 9323555505 PERCENT SOLAR 


1 - CHANGE LOCATION 

2 - CHANGE DT 

3 - CHANGE COLLECTOR DATA 
4 - CHANGE TANK DATA 

5 - CHANGE HOUSE DATA 

6 - CHANGE INITIAL TEMPS 
7 - CHANGE I/O 

8 - CHANGE DATE, HOUR 

9 - RUN 

10- CONTINUE 

11- QUIT 


TYPE THE # CORRESPONDING 
TO YOUR WJSH. 
е 11 
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Wild Hare gives Data General - 


| * АШ 
users a choice when upgrading | % Se BS 


T 
ы 
А ibo 
t. ы nr p hg 


1 2 
to а multi-user environment and me Wii. — 7 ; 
eliminates the need to use AOS. е2. $ 


БАҒА 
ur od 


Wild Hare makes it easy for you. It creates "АА 
a true multi-lingual, multi-user environment for | 
your current system. No user software modifications 
are necessary. There is no need to install a new 
operating system. And, no expensive hardware upgrade is 
required. 


` ци. 


ү lt 


Features 
* Each user is totally independent of all other users. 


· Each user may run all standard Data General software. 


* Each user may independently edit, compile, execute and debug 
programs written in any language supported by RDOS, INFOS®, 
ICOS and DOS. 


* Standard languages supported include: Fortran IV, Fortran V, 
COBOL, ALGOL, RPG, DG/L™, BASIC, PASCAL, MAC, etc. 


* All NOVA's9? and ECLIPSE's* are supported. 
- Wild Hare guarantees its software systems оп a money back basis. 


Wild Hare's Software 
Gives Data General Users 
A Choice! 


ISIN3ISAS 
HALNdWOD 


AWILD: 
HARE 
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PO. Box 3581 Boulder, Colorado 80307 
NOVA’. ECLIPSE: and INFOS * are regiwered trademarks of Data General Corporation. (303)-494-0221 


Text continued from page 168: 

are set up. These include the initial temperatures of the 
tank, collector, and building in degrees C. The time incre- 
ment for the numerical approximation is set to a value 
between 1 minute and 60 minutes. This allows a very 
accurate simulation, if 1-minute steps are used, or a fast 
simulation, if 30- or 60-minute steps are used. The pro- 
gram is quite accurate even with long steps. Short steps 
could be effectively used with parameter changes to 
simulate how a partly cloudy day affects the system. 

The subroutine beginning at line 2200 changes daily 
solar radiation in kilojoules to a half-wave sine approx- 
imation of the energy falling during that day. As the 
simulation proceeds thru the current day, the sun rises at 
a point in time WS hours before noon and sets WS hours 
after noon. WS is the hour angle of the sun, calculated 
from the location’s latitude and the declination of the sun 
(lines 2230 to 2260). The sine wave is implemented in the 
main loop in lines 360 to 380, as the simulator time pro- 
ceeds, 

The user is asked if he wants output each dt (step size), 
hour, day, or month. He is also asked if changing data 
(outside temperature and solar radiation) should be input 
each hour, day, or month. The program asks the user for 
the initial date and hour of simulation, to calculate the 
angle of incidence of solar radiation. Control is then 
transferred to lines 3000 thru 3300, where the user is 
given a menu of different commands that allow him to 
change any parameters or run the simulation. 


DEC LSI-11 
Components 


Dependable service 
at discount prices 
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Computer Suppliers. inc. 


25 Chatham Rd., Summit, М.Т. 07901 
Since 1973 
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Mini Computer Suppliers, Inc. 
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As the program is running, it will output the 
temperatures of the collector, tank, and building until 
data is required. When data is input, the simulation will 
continue. If a negative value is input for the solar radia- 
tion, the program will stop simulation and output five 
sums of energy: 


ethe amount of heat striking the collector 

ethe amount of heat transferred to the tank from the 
collector 

ethe amount of heat delivered to the building from the 
tank 

ethe amount of heat that would have been used by the 
building had its temperature stayed at 20°C (68°F) 

ethe amount of heat delivered by an auxiliary source 


These sums can be compared for different parameter 
values to find the most efficient and effective heating 
system. After this output, control returns to line 3000, 
allowing the user to alter parameters and run the simula- 
tion again, or quit the program. 

As many will note, this program is far from ideal. 
Much could be added. If you wish to simulate a system 
employing a collector with selective surfaces, lines 1320 
to 1350 could be changed to allow input of different 
transmissivities of glass and absorptivities of the surface. 
If a south-facing wall of the building has many windows, 
a current source could be added to the electric circuit to 
model the heat gain from this passive source. 

As an example, I calculated the t, and R, of my parents’ 
home in Pennsylvania. R, was 0.00213 degree-hrs/kJ, 
and t, was 24 hours. A tank of 500 gallons with 1 inch of 
insulation was modeled, and the flow rates of typical 
water pumps were used (5 liters/minute). Other 
parameters were 40 square meters of collector area, a 
single cover plate, and an К, of 0.0022 degree-hrs/kJ .The 
simulator was run for these conditions, giving the output 
shown in listing 2. The results were significant, since a 
total of 1.2 X 10" kilojoules of energy would be supplied 
by this system, and the house uses 2.1 X 10’ kilojoules 
without any solar heating during January, February, and 
March in a typical year. 

I hope that some readers will be inspired to develop 
further some of these ideas, which show the power of 
computers in engineering alternative energy sources. Ш 


References 
1. Close, Paul D, Sound Control and Thermal Insulation of Buildings, 
New York: Van Nostrand Reinhold, 1966. 
2. National Climatic Center. /nput Data for Solar Systems. U.S. 
Department of Energy, 1979. Available for $3 from: 


Director, National Climatic Center 
Federal Building 
Asheville, NC 28801 
Telephone: (704) 258-2850 ext 683 


For requests about receiving the same data on computer- 
readable magnetic tape, call extension 203. 
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Mix APPLES and ORANGES? 
. And you get GRAPHICS! 
NON 


THE GRAPPLER" "2:2" 
and Cable 
The Grappler™ Interface is the first universal parallel interface card to 


FROM ORANGE MICRO 
provide on-board firmware for Apple high resolution dot graphics. No 
longer does the user need to load clumsy software routines to dump 
screen graphic - it's all in a chip. Actually, it’s our E-PROM, and there are 
versions to accommodate the Anadex, Epson MX8O & MX7O, IDS Paper 
Tigers, Centronics 739, and future graphics printers. The Grappler™ 
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System Review 


The Atari Assembler/Editor 


Mark Pelczarski 
1206 Kings Circle 
West Chicago IL 60185 


The Atari Assembler/Editor plug-in ROM (read-only 
memory) cartridge is finally available. Anyone who 
plans to use or learn 6502 assembly language on the Atari 
400 or 800 computers will find it a convenient tool. It is 
especially nice for beginners, since some of the editing 
and programming features of Atari BASIC are available. 
The Atari people point out that this assembler is not 
designed for professional programmers, although they do 
use it for much of their in-house programming. They 
describe it as an experimenter’s assembler designed for 
those people writing machine-language subroutines to 
supplement their BASIC programs when speed, sound, or 
graphics are factors. 

Overview 

The Assembler/Editor package includes the cartridge 
and a user’s manual. The cartridge actually contains three 
programs: the Writer/Editor, the Assembler, and the 
Debugger/Mini-Assembler. The cartridge will operate 
with either a cassette-tape drive or a floppy-disk system, 
but the disk gives more versatility. The cartridge plugs 
into the left slot in the Atari 800, and it occupies the 


At a Glance 


Product 
Atari Assembler/Editor 
Cartridge 


Manufacturer 

Atari Inc, 

Computer Products Division 
1346 Bordeaux Dr 
Sunnyvale CA 94086 


Price 
$59.95 


Format 
Plug-in ROM cartridge 


Computer requirements 
Atari 400 or 800, floppy- 
disk drive, and more than 
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16 K bytes of memory 
recommended, but not 
necessary 


Documentation 

User's manual describing 
operating features is 
included. Atari technical 
information and 6502 
assembly-language 
programming information 
available separately 


Audience 

Those who want to write 
machine-language programs 
and subroutines on the Atari 
computers 


upper 8 K bytes of user-accessible memory-address 
space. 

Although it does not make any attempt to teach the 
fundamental concepts of assembly-language program- 
ming, the manual does include an overview of 6502 
assembly language (command format, addressing modes, 
types of operands, etc)—something I've not seen in other 
assembler/editor packages. The beginner will still want 


to find a good book about 6502 assembly language, 


however. A large part of the manual contains informa- 
tion explaining the use of each program and the options 
and procedures available. It seems complete and easy to 
follow and contains helpful information in the appen- 
dices, including sample programs showing how to use 
machine-language subroutines from BASIC. 

This assembler will be used mostly for writing short 
subroutines that will be called from BASIC programs. 
Those who decide to write straight machine-language 
code will need more information about the Atari I/O 
(input/output) structure, which may be found in the 
Atari Technical Manual, now available. They will also 
have to consider the memory capacity of their machine. 
Atari estimates that the amount of object code that can be 
"comfortably developed" with the cartridge is about one- 
tenth of the memory space available. Thus a 40 K-byte 
system would allow about 4 K bytes of object code to be 
developed. (Remember that other use of the top 8 K 
bytes is precluded by the cartridge, so 40 K bytes is the 
maximum.) 

Those who want to write long machine-language 
segments to attach to BASIC programs may find some 
other problems. There are only 256 bytes in memory that 
are guaranteed untouched by BASIC or the operating 
system. If you want to write a longer machine-language 
routine, you must incorporate it into the actual BASIC 
program through the use of strings. This is not an 
unknown practice, Programmers of Radio Shack's 
TRS-80 have been using this method for quite some time. 
The only drawback is that the code must be fully 
relocatable. That means the subroutine can have no JMP 
or JSR commands to itself, and no data tables. Some non- 
relocatable material may be put in the one 256-byte block 
that is always available, but some headaches may persist. 
These procedures are well documented in the appendix, 
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Мем Hard Disk Control 
At Your Fingertips. 


Introducing THE DAVID™ 
a giant step forward. 


Konan, known for its innovative, versatile 
selection of high performance controllers, 
now Offers THE DAVID. 

THE DAVID is a series of intelligent HARD 
DISK CONTROLLERS for the Apple, S-IOO, 
Radio Shack, IEEE 488 and others. 

Here are all the mighty things THE 
DAVID does: 


e Error correction. 32 bit poly, П bit correct 

e Flaw mapping aone by controller. 

e Single high-speed bidirectional port. 

e Fully buffered 256 and 512 byte sectors. 

e Write pre-comp/data separation if 
required, 

e Format command. Full or partial disk. 

e Read next command. 

e Power on diagnostics. 

e Single/double density 5 1/4” and 8" 
floppy available in 8" hard disk 
products 


Hard disks currently supported include 
most 51/45 and CDC Finch. To come are 
all 8" hard disks with the SAIOOO interface 
(7-81), and SMD drives (9-81). Other drive im- 
plementations available soon 


These very low cost controllers are all 
host software and hardware compatible. 
That means total flexibility to change 
drive types or manufacturers, without 
rewriting software or designing new hard- 
мате, 

In other words, THE DAVID is a giant in its 
own right..and every bit IN CONTROL. Put 
this powerful equipment to work for you. 
TAN us a call on Konan s toll-free order 

ine: 


800-528-4563 


Or write to: Konan Corporation 
1448 N. 27th Avenue, Phoenix, AZ 85009 
TWX/TELEX 9109511552 


Konan offers a selection of other fine tape 
and disk controller products and is active- 
ly pursuing license agreemenis. 


IN CONTROL and THE DAVID are registered trademarks of Konan Corporation. 
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by the way, with sample programs using calculations, 
sound, and graphics (a demonstration of putting 128 
colors on the screen at once). 


Writer/Editor 

The Writer/Editor allows you to enter and edit 
assembly-language programs. Each line of a program is 
numbered, as in BASIC, and contains an optional label, 
an instruction, an operand, and an optional comment. 
These are located in predesignated fields across the line, 
and pressing either Tab or the space bar moves the cursor 
to the next field. The Editor also uses the same screen 
editing that Atari BASIC uses: you may move the cursor 
to a line, insert, delete, or change characters, then press 
Return and the new line is entered. The line numbering 
allows other BASIC-like commands, such as: 


e LIST—to list all or part of a program 

e DEL—to delete a line or a range of lines 
e NUM—for automatic line numbering 

e REN—to renumber lines 


(Strangely, most of these were left out of Atari BASIC.) 
The Editor also has FIND and REPLACE commands, plus 
SAVE and LOAD commands that let you move parts of 
programs, allowing you to create your own library of 
subroutines on disk. 


THE FORTH SOURCE™ 


Specializing in the FORTH 
language. 


Printed Material 
Using FORTH, Manual 
PDP-11 User’s Guide 
Systems Guide to fig-FORTH 
CalTech FORTH Manual 
TinyPASCAL in fig-FORTH 
fig-FORTH Cross Compiler 


$25.00 
20.00 
20.00 
11.00 
10.00 
30.00 
PLUS many source listings 


Machine Readable H89 % 289 Disks & 
Documentation 
Operating System, with tutorial 
fig-FORTH, CP/M, with tutorial 
TinyPASCAL, with source 
fig-FORTH, CP/M 


Write for complete FORTH List. 
MOUNTAIN VIEW PRESS 


PO BOX 4656 
Mt. View, CA 94040 


$250.00 
175.00 
75.00 
65.00 
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The Assembler 

The Writer/Editor puts your program into a text buffer 
in memory. The Assembler takes the source program 
from the buffer, or from disk or cassette tape, and 
assembles it into an object program (true 6502 machine 
language) stored in a specified range of memory, on disk, 
or on tape. During assembly you can also specify an 
assembly listing to be displayed on the screen, written to 
disk or tape, or printed on a printer. Assembly requires 
two passes, which is standard. Directives to the 
assembler may be included in your program to control 
paging and titles in the assembly listing, and to insert 
values and character strings into the machine code. One 
feature not provided that would have been helpful is a 
symbol table that shows the values assigned to labels 
you've used. 


Debugger/Mini-Assembler 

The Debugger allows you to trace through your pro- 
gram step by step as it runs and make minor changes in 
conditions or in the code. Options provided allow for 
single-stepping through your program, displaying and 
changing register or memory values, and moving and 
comparing contents of memory locations. There is also 
the Disassembler, which will display the instruction 
mnemonics for any range of memory, and the Mini- 
Assembler, which lets you assemble single lines of code at 
specified locations. 


Conclusions 

Although there are three programs in the cartridge, 
transferring control back and forth between them is 
simple, thus creating the effect of a nicely integrated 
system. When you turn the power on, you are in the 
Editor mode. Typing ASM assembles whatever source 
code is in the buffer and returns you to the Editor. Typing 
BUG puts you in the Debugger. Typing X returns you to 
the Editor again. With a disk, typing DOS gives you 
access to the disk operating system, and you can access 
the Atari's built-in Memo-Pad by typing BYE. 

There's nothing easier than using a cartridge-based 
system, even if we did have to wait for it. The designers 
of the Assembler/Editor programs have taken advantage 
of the cartridge system, and have made a nice, easy-to- 
use tool for both beginners and assembly-language 
experts. It was not designed for large-scale machine- 
language code development, but that shouldn't bother 
most people. It is much easier to write the bulk of a pro- 
gram in a higher-level language such as BASIC, leaving 
machine language for the subroutines that have re- 
quirements BASIC cannot satisfy. B 


The Atari Technical Manual is available from Atari f or $27 
plus $3 shipping. A documented operating-system source- 
code listing is also available for $17 plus $3 shipping. Contact 


Atari Inc, Customer Service Division, 1346' Bordeaux Dr, 
| Sunnyvale CA 94086. 
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Energy Conservation with a 
Microcomputer 


David R Jackson and John M Callahan 
University of Connecticut Energy Center 
POB U-139 
Storrs CT 06268 


Many aspects of the present energy situation are 
beyond the control of the individual. There are, 
however, a few notable actions that you can take to 
lessen the impact: one is to conserve conventional fuels; 
the other is to find economical alternatives. In this article 
we will present several tools that can be used in conjunc- 
tion with your personal computer—tools that will allow 
you to understand energy-use patterns, and change these 
patterns with sound technical and economic decisions. 

We will begin by providing a background on heat 
transfer and how it governs the energy consumed in a 
building. After this information is presented, we will 
outline an example that demonstrates the calculation that 
you must perform to determine your yearly energy re- 
quirements for space conditioning. Included in this 
example will be a program that you can use to simplify 
these calculations. We will also discuss energy conserva- 
tion options available to you and how to determine the 
economic payback to implement these measures. 


About the Authors 

David R Jackson is Director of the Solar Energy Division of the 
University of Connecticut Energy Center and alecturer in the School of 
Engineering. John M Callahan is a staff member at the Solar Energy 
Division and is working toward a degree in Electrical Engineering/Com- 
puter Science at the University. Both have been involved in a variety of 
research projects dealing with energy-systems performance analysis, as 
well as solar energy system design. 
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Basic Principles of Heat Transfer 

Heat, of course, tends to flow from hot places to cold 
places. This observation fits right in with such other ex- 
amples as water running downhill, electrical current 
flowing from high electrical potential (voltage) to low, 
and fluids moving from high-pressure areas to low- 
pressure areas. In these and similar phenomena there is a 
flux of something—thermal energy, matter, or electrical 
charge—in response to a favorable gradient in some 
potential. In the case of thermal energy in transit, which 
is referred to as heat, the potential is a gradient, or dif- 
ference in temperature. The engineering discipline that 
attempts to quantitatively relate the flow of heat to 
temperature differences is called heat transfer. 

Why do we care about this? Because the comfortable 
temperature of our living and work environments is often 
very different from the outdoor temperatures which sur- 
round these spaces. These temperature differences result 
in an unwanted flow of heat, either into our spaces or out 
of them. In the former case, which occurs in hot weather, 
we often “pump” the unwanted heat back outdoors with 
a type of heat pump called an air conditioner, In cold 
weather, we usually replace the escaping heat by burning 
some form of fuel or by operating an electrical resistance 
heater or a backwards air conditioner, called a heat 
pump. 

The methods by which we cope with unwanted heat 
transfer all have one fact in common: they cost money to 
implement and operate. Alarming increases in the price 


of fuel and electricity have caused the energy portion of 
our cost of living to challenge rent and mortgage 
payments for the lead item in the family budget. 


Types of Heat Transfer 

There are three basic types of heat transfer which must 
be recognized in order to understand and calculate the 
heating and cooling energy requirements of a building. 
These are conduction, convection, and radiation. A 
fourth contributor to the heating and cooling load related 
to outside air entering the structure will be dealt with 
separately as infiltration. 


Conduction 

The movement of thermal energy by conduction is the 
only mode of heat transfer that is possible within solid 
materials. However, it is also present and important in 
liquids and gases. Thermal energy can be visualized in 
terms of randomly directed motion among the atoms or 
molecules of a material. In solids, the atoms are bound 
together by forces so that the only possible atomic 
motions are various types of vibrations, as opposed to 
the relative freedom of motion present in liquids and 
gases. Picture a three-dimensional arrangement of 
billiard balls, all held in a regular geometrical pattern by 
springs. If one of the billiard balls is hit with a hammer 
and caused to vibrate, the vibrations will be transmitted 
through the springs until all of the balls are shaking. This 
example is a crude but easy-to-visualize model of the pro- 
pagation of thermal energy through a solid by conduc- 
tion. 

Now that we have a conceptual idea of conduction 
heat transfer, we would like to be able to numerically 
calculate the rate of heat transfer by conduction in 
various materials for a given, imposed, temperature dif- 
ference. This calculation is readily performed using 
Fourier's law of heat conduction, which states for simple 
steady-state one-dimensional conduction: 


Q = KA—— (1) 


where: 


Q = the heat transfer rate in Btu/hr 
A = the cross-sectional area in square feet of the 
material perpendicular to the direction of heat 
flow 
AT = the temperature difference across the material in 
degrees Fahrenheit 
AX = the thickness of the material in the direction of 
heat flow in feet 
K = the thermal conductivity of the material in units 
consistent with the rest of the equation (eg: in 


Btu/hr ft °F) 


The use of this equation is best demonstrated by an ex- 
ample. Suppose we have a 1412-inch-wide by 8-foot-long 
by 3%-inch-thick piece of fiberglass insulation, and we 
wish to calculate the rate of heat transfer through the 
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STATIC RAM FOR $399 1?1?1?! 


No, it’s not impossible; in fact, we think we’ve lucked into the S-100 value of the year. 


Recently a leading manufacturer of static memory for S-100 systems (we can’t say 
who) received a batch of electrically perfect 32K static RAM boards with some 
minor cosmetic defects. Intended for sale as Assembled/ Tested units, the 
company got as far as soldering the sockets in place before the problem 
was discovered. We were in the right place at the right time and 
bought the entire lot; we're offering these memories in kit form 
with all components and complete documentation. Simply 
insert the ICs into the appropriate sockets, solder in a few 
other parts - and you're up and running. Best of all, you'll 
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from the boards made by this prominent company. 
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EM and handling. California residents add tax. 
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thickness. The warm side is at a temperature of 60°F, the 
cool side is at a temperature of 30°F, and the thermal con- 
ductivity of fiberglass insulation is 0.0265 Btu/hr ft °F. 
For this case: 


A = length x width = 1*5 n yg ft = 9.67 ft? 
12 in/ft 
AX = .3-in = 0.292 ft 
12 in/ft 
then: 
(60 — 30) Btu 

= 0,0265 X 9.67 X —————— = 26.3 

Q 7X- 0392 hr 


Now that we have arrived at this number, how do we 
interpret it? Officially, a Btu is the quantity of heat re- 
quired to raise the temperature of one pound of water one 
degree Fahrenheit. But this fact isn't much help unless we 
can relate heat requirements to fuel purchases. Roughly 
speaking, one gallon of number two fuel oil burned in a 
furnace of average efficiency contains about 100,000 Btu. 
One kilowatt-hour of electricity contains 3413 Btu. So, if 
we lost 26.3 Btu per hour through our piece of fiberglass 
insulation for a period of one month, the total amount of 
thermal energy lost would be: 


Btu hrs 


26.3 х 24-115. x 30 days = 
hr day 


month 


If fuel oil costs $1.35/gal, and electricity $.07/kWh, this 
corresponds to: 


18,936 Btu 
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18,936 Btu 
100,000 Btu/gal 


and: 


X $1.35/gal = $0.26 for oil 


18,936 Btu 
3413 Btu/kWh 


The example used for fiberglass insulation closely 
resembles the case of a normal American residential wall 
which is framed by 2-inch by 4-inch (nominal) studs 
placed on 16-inch centers and insulated with fiberglass 
batting between the studs. But how do we arrive at the 
thermal conductivity value used in the example? And 
what is the so-called “R-value” that is used in reference to 
insulation? | 

Actually, the R-value is another way of describing the 
thermal conductivity of insulation. Often we hear of a 
given thickness of insulation having a certain R-value. 
The lumber yards usually stock "R11" or "R19" 
fiberglass, which refers to 314-inch thickness or 5¥2-inch 
thickness, respectively. Insulating materials also have a 
certain "R-value per inch." For instance, rigid urethane 
foam is frequently assigned an R-value of 6.5 per inch of 
thickness. The R11 fiberglass which is 314 inches thick 
therefore has an R-value per inch of 11/3.5 — 3.1 per 
inch. 

But we seem to be going in circles. Let's relate the 
R-value to the thermal conductivity. People in the 
building trade find the R-value of materials easier to deal 
with than thermal conductivity. The equation they use 
for heat transfer is: 


X $.07/kWh - $0.39 for electricity 


(2) 
AT 

Q = A 
R 


1" WOOD SIDING 


Е 


AAAI 


n 
S | | 1/2" PLYWOOD SHEATHING 
| | 3 1/2" FIBERGLASS BATT 
1/2" GYPSUM WALLBOARD 
4 
><. 2 
11/2" 2x4 STUD 


\ 


и | 
—} 
E | 1/2" 
3 1/2 п N 
Figure 1: Cross section of an insulation combination that is used 
to demonstrate heat-loss calculations. 


The System/48 is the outstanding office automation com- 
puting system for the 805... it's so productive we call it 
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Data management system 
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Automatic interface code generator 
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Winchester disk with 18-million bytes (formatted 

capacity) 

e 15-minute mean-time-to-repair _ 

е Built-in protection from line-voltage spikes, noise, and 
brownouts 

And, it features MAGIC®, the Operating System that gets 
things done faster than you can say abracadabra because 
of its multi-keyed Indexed-Sequential Access Method and 
flexible file-organization. MAGIC? also offers high security, 
with password protection. MAGIC? supports global or local 
printers for as many users as desired. 
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MAGIC? also includes DataMagic II — TEI's red-hot data- 
base manager. DataMagic || has even more tricks up its 
sleeve — like automatic or manual record-lock protection 
and automatic transaction backout to protect the database, 
And it runs application software written for CP/M 2.X. 

Take a MAGIC? leap into the future! 

Arrange to attend one of our regularly scheduled System/ 
48 workshops (RSVP). 


OEM and Dealer Inquiries Invited 


5075 S. LOOP EAST. HOUSTON. TX. 77033 
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Today one dollar buys 
6/ readers who actually see 
your sales message. 


As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 


As prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro- 
fessionals how exports credits could 
lower their debt-servicing costs. And 
Engineering News-Record showed the 
construction industry how to cope with 
the destructive effects of the 1981 federal 
budget. 

By helping 10.8 milion readers solve 
their inflation problems, we help you 
solve yours. 

‘Today, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16*.! This compares to 
a cost of $6.07 for sending a business let- 
ter? over $3.50 for a business phone call,3 
and an in-person sales call which, believe 
it or not, now costs $137. 02.4 

In times like these, when everything 
costs more, you may be tempted to 
spend less on your advertising budget. 
But our Laboratory of Advertising Per- 
formance (LAP) Report #5262 demon- 
strates that “Industrial companies that 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
that cut advertising.” Write 1221 Avenue 
of the Americas, New York, N.Y. 10020 
for LAP Report #5262 today. And let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 


1Опе reader-noted impression in the average McGraw-Hill publicatiun. 
“The Dartnell Institute of Business Research. ?" Telephone Marketing" 


by Murray Roman. P. 87, McGraw-Hill 1976. “Laboratory of Advertising 
Performance Report #9013.5. McGraw-Hill Research. 


McGraw-Hill Magazines 


With inflation, 
we're an even better buy. 


“Our reputation rests on 
digits, decimal points, and details. 
We wouldnt trust them to anything less 
than Scotch Brand Data Cartridges: 


Bill Birkett, Vice President, 
Trade Graphics, Inc., 
Livonia, Michigan 


The unique design of a data 
cartridge provides great reliability, 
high storage capacity and long 
tape life. And where could you 
possibly get better data 
cartridges than Scotch Brand, 
made by 3M, the people who 
invented the data cartridge 
system itself? 


3M controls every step in manu- 
facturing. Top quality magnetic 
tape and precision components 
are part of every Scotch Data 
Cartridge. Over twenty-five years 
of service to the computer in- 
dustry assure you of the utmost 
reliability. 
Scotch Data Cartridges are 
available in miniature DC 100A, 
the standard-size DC 300A and 
now, an extra-length DC 300XL 
with 5096 more storage capacity. 
n They are compatible with most 
[E | E Аш cartridge systems including 
iE - | 

: | | | Hewlett-Packard, IBM, NCR, 
Tektronix and ТІ. 


To find out where you can find 
Scotch Data Cartridges or virtually 
any other data recording medi- 
um, Call toll-free: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the 

Data Recording Products Division. 


If it’s worth remembering, 
it’s worth Scotch 
Data Recording Products. 
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where К is the R-value. Quite often it appears in this 
form: 


SiO 


AT 
R 


which gives the heat-transfer rate per area of surface. If 
we compare equations 1 and 2, we see that R = AX/K 
for a given thickness, and the R-value per inch = 1/12K. 
The number twelve is left over from converting AX from 
feet to inches. Thermal conductivities tabulated in 
various reference sources may be listed in any of these 
three forms. References 1, 2, and 3 (given at the end of 
this article) are good sources for this data. 

If we examine the version of Fourier’s law of heat con- 
duction that contains the R-value and compare it to 
Ohm's law for electrical conduction, we have the follow- 
ing: 


О = А 2 T (Fourier's law) 
1 = V (Ohm's law) 


electrical 


The similarity between these laws is striking. Apparently, 
temperature difference and electrical potential difference 
are analogous, as is the R-value to electrical resistance 
and the heat transfer rate to electrical current. Thus, we 
can conceptually consider thermal circuits of various heat 
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THE COVAL IMAGING PROCESS 
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Coat your own p. c. board with this unique photo-resist. 
Environmentally safe. Develops in water. No toxic or 
corrosive chemicals. Work in room light. Temperature 
control is not critical. May be used either as a NEGATIVE 
OR POSITIVE IMAGING PROCESS with incandescent, 
fluorescent, or u. v. light. 


Used worldwide by the experienced technician, hobbyist, 
and the beginner. Complete simplified instructions allow 
Satisfaction and success. No more time consuming, 
frustrating, costly failures. Exposure latitude is phenom- 


enal,.. plus or minus 50%. RE-ZOLV... it's simple, 
inexpensive, and easy to use. In an hour or less you can 
mix the emulsion, coat the board, dry it, expose the 
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perfect board. Coat over 12 sq. ft. with the Starter Kit. 

Unconditionally guaranteed, Coval Industries, Inc. invites 
you to try RE-ZOLV. COMPARE! You'll never again be 
without it. The Starter Kit (Emulsion, Sensitizer, and 
Instructions) only $12.00 postpaid. Order your’s TODAY! 
Call (217) 352-9336 or write to COVAL INDUSTRIES, INC. 


COVAL INDUSTRIES, INC. 
2706 W. Kirby, Champaign, IL 61820 
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paths with characteristic thermal resistances. This 
analogy is extremely useful, as it provides the rules for 
dealing with complicated heat-path systems and leads to 
some of the more straightforward numerical schemes for 
solving problems involving complicated thermal net- 
works. For our purposes, we need only the rules for com- 
bining series and parallel thermal resistances. 

Looking once again at our example of the 3% -іпсһ- 
thick fiberglass insulation, let's calculate the R-value: 


R = АХ _ 35/12 _ 11.0 
K 0.0265 
R11 is, of course, much easier to remember to 


characterize 3% -іпсһ fiberglass insulation than are ther- 
mal conductivity and thickness. 

What happens if we sandwich our fiberglass between 
sheets of %-inch-thick gypsum board and %-inch 
asphalt-impregnated plywood, both having the same 
width and height as the piece of fiberglass? We know that 
the heat must pass sequentially through each of the three 
materials. This suggests that we should add the R-values 


R-Value (or 
Thermal Resistance) in 


hr ft? °F 


Material 


Plywood ¥ in 
¥ in 
y in 
Particle board % in 
Insulating sheathing % in 
Soft wood 1 in 
Hard wood 1 in 
Gypsum board 3, in 
¥ in 
Plaster 1 in 
Brick 1 in 
Concrete blocks 
Three oval core 4 іп 
8 in 
12 in 
Poured concrete 1 in 
Asbestos siding shingles 
Wooden siding shingles 
Asphalt roof shingles 
Slate roof shingles 
Wood roof shingles 
Fiberglass batts 3¥2 in 
6 in 
Urea formaldehyde 1 in 
Polyurethane 1 in 
Polystyrene 1in 
Inside vertical air film 
Outside vertical air film (15 mph wind) 
Inside horizontal air film 
Dead air space attic 
Air space between studs 3 in 
Single-pane glass 
Double glass 
Triple glass 
Storm window (4 in air space) 
Wooden door 1'A in 
Insulated steel door 1% in 


Table 1: Thermal resistances of several typical building 
materials, 


ALL THE 
PROGRAM 


say goodbye to the costs and 


frustrations associated with writing software: 


The Last One® will be available very soon. 

More comprehensive and advanced 
than anything else in existence, 

The Last One® is a computer program that 
writes computer programs. Programs that 
work first time, every time. 

By asking you questions in genuinely 
plain English about what you want your 
program to do, The Last One? uses those 
answers to generate a totally bug-free 
program in BASIC, ready to put to 
immediate use. 

What's more, with The Last One? 
youcan change or modify your programs as 
often as you wish. Without effort, fuss or any 
additional cost. So as your requirements 
change, your programs can too. 


FOR 60 


In fact, it’s the end of programming 
as you know it. 

And if, because of the difficulties and 
costs of buying, writing and customising 
software, you've put off purchasing a 
computer system up to now, you need delay 
no longer. 

The Last One® will be available very 
soon from better computer outlets. To place 
your order, take this ad into your local 
dealer and ask him for further details. Orin 
case of difficulty, please write to us direct. 


THE LAST ONE 


YOU'LL NEVER NEED BUY ANOTHER PROGRAM. 
D.J.'AT Systems Ltd., Ilminster, Somerset, TA19 9BQ. England 
Telephone: 04605-4117. Telex: 46338 ANYTYR С. 


Circle 127 on inquiry card. 


GET THE 
SOFTWARE THAT'S 
GOING PLACES. 
THEUCSD p-SYSTEM: 


You want a copy of the exciting software system that’s 
going places. Professionals everywhere are using the 
UCSD p-System. Now, you can have it. The UCSD 
p-System offers: a complete software development system, 
your choice of languages, and a portable system that 
runs on your microcomputer today and tomorrow, Send in 
the coupon below and join the pros today. Phone orders 
accepted with Visa or Master Card. 


Yes, І want the software system that's going places— 
the UCSD p-System. Here’s my order: 


UCSD p-System* (Version IV .0) including documentation: 


О with UCSD Pascal" Compiler........ $500.00 
O with FORTRAN-77 Compiler. ..,....%500.00 
[] with UCSD Pascal and FORTRAN-77.$750.00 


O BASIC Compiler Ааа-Оп................. $150.00 
O Assemblers Package (cross-assemblers) 

for Z-80, 6502, 6800, 6809, 

8080, 9900, 28, PDP-1I'^/ 


а.е, RECTE $ 250.00 
О Complete UCSD p-System with UCSD Pascal 
Doeumentation эзеб.................. $50.00 


[| Send me more information (general) 
O Send distributor information 


O Send information on the availability of systems for the 
6800, 6809, and/or 9900 processors 


My system has: (check only one) 
O CP/M“ Version І.4 


| O CP/M Version II.0 with 128-byte sectors 
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LJ 8080 or Z80 processor without CP/M (requiring some 
assembly language programming) 

CO 6502 processor (requiring some assembly language pro- 
gramming) 

O PDP-11 with O КХ01 O RX02 (check one) 

O LSI-11 with O RXOI O RX02 (check one) 


NOTE: (pertaining to two items above) For availability of RKOS and RLOI disk 
rivers, contact SofTech Microsystems. 


*System requires 48K contiguous RAM. Software 15 
shipped on 8-inch floppy disks, and can be transferred 
to other formats. 


О Check or money order enclosed 
(U.S. orders only) 


Calif. and Mass. residents must add applicable sales tax. For 
foreign shipping charges, contact Sof Tech Microsystems. 
Ship to: 
Address: 
City: 
Zip: 


State: 
Phone: 


Allow six weeks for delivery. 
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A SUBSIDIARY OF SOFTECH 


SofTech Microsystems, Inc. 
9494 Black Mountain Road 
San Diego, CA 92126 
Ph: 714/578-6105 
TWX: 910-335-1594 

(UCSD p-System and UCSD Pascal are trademarks of the Regents of the 


University of California. CP/M is a registered trademark of Digital Research 
Corporation. LSI-11 and PDP-11 are trademarks of Digital Equipment Corporation.) 
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in the same manner that we would add the values of elec- 
trical resistances in series: 


К,ы = — + Ки T | — 

The thermal resistances for gypsum and plywood 
sheathing (see table 1) are found to be 0.45 for % inch of 
gypsum and 1.32 for % inch of sheathing. The total 
R-value becomes: 


Кы = 0.45 + 11.0 + 1.32 = 12.77 


We must also consider parallel heat paths. The heat 
transfer through the wooden studs that form the walls of 
the cavities occupied by our fiberglass insulation (see 
figure 1) follows a parallel path to the heat passing 
through the fiberglass. In parallel electrical circuits, we 
merely add the currents. Here we add the heat transfer 
rates: 


AAT | AAT _ (Ai А, 


R, R, R, Р, 


where the subscripts 1 and 2 refer to the wall areas 
associated with the studs and bays between them, respec- 
tively. 

For each stud that is 1% inches wide by 8 feet long, 
A, = 1.0 square feet, and the total resistance through the 
studs, which are also sandwiched between gypsum and 
plywood, is: 


+ (3) 


өле ci JAT 


К, - СРИ + E ud T ви = 0.45 + 4.35 + 1.32 


6.12 


where Rua (pine or other softwood 3% inches thick) = 
4.35. (See table 1 for the thermal resistances of several 
common building materials.) If the inside surface of the 
wall is at 62°F and the plywood is at 28°F, the heat 
transfer rate through the wall will be given by equation 3 
as: 


9.67 1.0 
= ---- ) (62 — 28) =(.921)(34 
9 ( 12.77 6.12 д am МеН 
= 33.3 Btu/hr 


An effective R-value for the stud/fiberglass parallel 
combination can also be determined. (This will be useful 
later.) Generalizing the parallel resistance analogy we 
have: 


К, 


For our example (considering just the wood studs апа 
fiberglass), we get the equation: 


967 +10 10967 4 1; 
Rec 1 4.35 
` which gives us a value of: 
Кы = 9.62 


eq 
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The Nitty Gritty 


Hardware IMP prints 80, 96 or132 columns of crisp hardcopy at a speed of 
and Software one line per second. The 7 x7 dot matrix has a standard 96 ASCII 
Compatible character set. IMP’s stylish low profile case will complement APPLE 


in any home or office. And, in addition to being distinctively 
styled, IMP is rugged, with a heavy duty mechanism, ribbon 
cartridge and single snap-out board for easy maintenance. 


Priced at only $699, NN, 
Axiom’s versatile IMP-APPLE is the NN 
only high quality impact printer \ 
specifically designed to operate | Visit your local computer store to see Ахіотті5 
with the popular APPLE computers. {| IMP-APPLE in action. 

Its completely hardware and 
software compatible with APPLE. 
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*Trademark of Apple Computer, Inc. 
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interface is needed. 


AXIOM CORPORATION 


1014 Griswold Avenue • San Fernando, СА 91340 
Telephone: (913) 365-9591 • TWX: 910-496-1746 


Enhances HiRes Graphics 

IMP greatly enhances HiRes 
graphics. While other printers can only 
reproduce graphics on a 1 for 1 basis, IMP 
provides over 90 different aspect ratios, with 
complete control over horizontal and vertical 
resolution, placement, and orientation. For example, 
a chart could be reduced and printed on one portion of | "o5 Cu | 
the paper, with text added. IMP also enhances APPLE's alpha- Шы ынды 
numeric capability by providing lower case. Its super simple to |64 : 
operate, too, with all printer commands controlled with a simple 
key stroke. Another plus, IMP is one ofthe few printers compatible 
with PASCAL. How is all this versatility made possible? For one 
thing, IMP has a 2K byte ROM in its special APPLE interface, 
while others have 256 bytes or less. 
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PERSONAL 
COMPUTER 
SYSTEM 


The ATARI 800 computer's purpose was amazingly simple; take 
advantage of the revolution in computer technology to develop a 
computer so advanced that anyone could use it. 

The ATARI 800 is a sophisticated, interactive computer that's 
т to own — simple to use. Even if you've never used a computer 

efore. 

Simply connect the 800's output to your television antenna 
eee and you're ready to put your ATARI 800 Personal Computer 
to work! 

But don’t let its ease of operation fool you. The ATARI 800 is also 
a fully programmable general purpose computer, programmable in 
BASIC with the Atari BASIC language cartridge included with your 
system. 

i The ATARI 800 Personal Computer has its own family of periph- 
erals. And the 800's unique, plug-in Memory Modules let you 
instantly expand your computer's internal memory to suit your needs. 

Then theres Ataris comprehensive software library. Plug-in 
Cartridge and cassette tape programs in anything from business man- 
agement to home finance, tax planning and computerized educational 
subjects. Plus some of the most challenging computer games ever. 

And the ATARI 800 is backed by one of the world's most tech- 
nically sophisticated service systems. A national network of computer- 
connected service facilities for the highest quality service..in the 
shortest possible time. 

hat it can do: 

The ATARI 800 Personal Computer System can do many of the 
same things for you that larger computers have been doing for the 
business world for more than two decades. 

With its standard 16K bytes internal RAM memory, the ATARI 
800 can store, file and give you instant data access for hundreds of 
business and household applications, educational programs and 
computer games. 

And you can add to your computer's capabilities by increasing its 
RAM memory with optional plug-in Atari Memory Modules. 8K and 
16K (16,384 bytes) modules let you expand up to 48K (49,152 
bytes) of RAM for higher level programming and even more 
sophisticated uses. 

Or go for the ultimate ATARI 800 Personal Computer system, 
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diskettes, which provide up to 88K bytes of memory storage. 
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The method outlined thus far allows us to compute 
conductive heat loss through walls (or ceilings) of ar- 
bitrary construction, provided we know the temperature 
of the inner and outermost surfaces. Unfortunately, we 
almost never know these temperatures, but we do have 
values for inside and outside air temperatures. If we can 
add additional thermal resistances to our network to ac- 
count for the temperature drops across the air films 
separating the air temperature from the material surface 
temperatures, we will have a more complete picture. 


Convection 

Why can't we simply look up the thermal conductivity 
of air and add it in as a thermal resistance? There are two 
reasons: 


@We have no way of determining a film thickness AX to 
use in the equation R = AX/12K. 

e The film of air adjacent to the wall may be mixing with 
air at a different temperature from outside the film as a 
result of turbulence. 


Convection problems are classified as either free or 
forced, depending on whether the gas or liquid motion in- 
volved is caused by buoyancy effects (eg: cold air stream- 
ing down the interior surface of a large picture window 
on a cold night) or induced by wind (or mechanically by 
fans or blowers). We understand that raising the velocity 
of a gas over a solid surface improves heat transfer be- 
tween the gas and solid—that's why we blow on hot 
food. However, determining the actual relationship be- 
tween the flow characteristics and convective heat- 
transfer rate is a science unto itself, and amateurs are 
forced to use simple, empirically derived coefficients to 
describe convective heat transfer. The convective heat- 
transfer coefficient (A) relates the heat-transfer rate to the 
difference in temperature as follows: 


6 жекен = hA( Tair ne enel 
The R-values given in table 1 are equivalent to the 
reciprocal of h; reference 1 gives the R-values of a large 
number of building materials. 

Since we can consider 1/h to be an R-value, we are 
now in a position to add it to the resistance chain on the 
inside and outside walls. 


Radiation 

Before we conclude our discussion of heat transfer 
through an insulated wall, we should discuss radiation, 
the last of the three principal types of heat transfer. While 
conduction and convection involve matter as the medium 
of heat transfer, radiation does not. Radiative heat 
transfer proceeds unimpeded in a vacuum, where convec- 
tion and conduction would be precluded. A type of elec- 
tromagnetic radiation is emitted by all surfaces whose 
temperatures are above absolute zero. The amount of 
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16K Ram, Model MM16K14 Specifications: 


е Four independent АК X 8 byte segments 

e One 4K segment MS IDEO with 1K windows 

* Compatible with both existing bank select type 
hardware ond IEEE 696/5100 extended address protocol 
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5 MHz with 8085 processors 
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Uses low power 300 ns 2114 (IK X 4) 

64K Ram, Model MM65K16S Specifications: 

* Operation guoranteed to 8 MHz 
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hardware and !EEE 696 extended address protocol 
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current is 550 ma. 
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bank select softwore. 
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law power (40ma. ON; 5mo. OFF) with high speed 
(200ns max. access time). 

* Also availoble partially populated to 48K or 32K. 
*Cromix is a trademark of Сготетсо. 
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radiation emitted per unit time is proportional to the 
fourth power of the absolute temperature of the emitting 
surface. Those surfaces which are separated by a vacuum 
or other transparent medium experience net heat transfer 
according to the following: 


Qradiation = €A0(T,* — Т.) (4) 


The emissivity, е, is a number between zero and one, апа 
it is a measure of the ability of a surface to emit (or 
absorb) radiant heat. The area, A, plays the usual role, 
and о is a constant of proportionality. The nonlinearity 
exhibited by equation 4 would ruin our thermal 
resistance model if we attempted to explicitly include a 
radiation term. 

Fortunately, in cases where radiation plays a signifi- 
cant role in building-heat transfer, convection is also pre- 
sent so that the radiation effect may be added into the 
convective R-value. For example, in the case of double- 
pane (insulated glass) windows, the panes may radiate to 
one another but this effect is taken into account in the 
overall window R-value listed in table 1. Similarly, radia- 
tion is included in tabulated R-values in other cases in- 
volving air gaps. Of course, when a gap between surfaces 
is stuffed with insulation, radiation is eliminated through 
the elimination of the transparency of the gap (so that we 
don't have to worry about it in those cases either). 

Armed with some knowledge of the other two forms of 
heat transfer, we can complete our analysis of the in- 
sulated wall. Figure 1 gives a wall cross section showing 
the materials already discussed and the addition of ex- 
terior siding. Using table 1, reference 1, and our previous 
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Figure 2: Floor plan and elevations of a 
hypothetical house. 


calculation, we add the R-values for the entire heat path 
from inside and to outside air: 


Item R-value 
Inside surface (air film) 0.68 
Gypsum wallboard 0.45 
Insulation plus studs equivalent 9.62 
Plywood sheathing 1.32 
Wood siding 0.81 
Outside surface, 15 mph wind 0.17 
Total R-value = 13.05 alm 
Btu 


If a building had 1000 square feet of wall area constructed 
in this manner, the total heat loss for an interior 
temperature of 65°F and an exterior temperature of 25°F 
would be: 


AAT 


(65 — 25)°F 
) 


©, total ~ 13.05 °F hr/Btu 


= 1000 ft? x ( 
3065 Btu/hr 


If we extend this calculation to include other heat paths 
(doors, ceiling, windows, etc), we would add the 
resulting heat-transfer rates to get the total: 


total — (E 


paths 


5 JAT (5) 


People who perform these calculations for a living have 
found it worthwhile to replace the R-value with its 
reciprocal, U, the conductance, so that equation 5 
becomes: 
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Figure 3: Construction of the ceiling and roof of the house shown in figure 2. 


Cine = (2; UA)AT 


paths (6) 
where: 


= 1/R 


The units of U are Btu/ft^ hr °F, which are easier to 
remember than those of the R-value. 


Infiltration 

Remember that unconditioned air entering our 
building can impose an additional cooling or heating 
load. If a cubic foot of air at outdoor temperature enters a 
conditioned space, the heating or cooling system must 
adjust the temperature of that air to the conditioned 
temperature. The thermal energy, Q, required to ac- 
complish this is given by: 


Q = vol of air inft? X density X specific heat 


X ( ] inside ] — 
3 lb Btu 
= 3 — AJ 
vol of air in ft? x 0.074 ү» х0.24 Iber хАТ°Е 


If the volume of infiltration air is given in cubic feet рег 
minute (CFM), we have: 


min lb Btu 
0. о 
= x0.74 — га хХ0.24---- Бер XAT?F 


= 1.07 x (CFM) х AT (7) 


Q = (CFM) X60 


Meteorology 

We have seen that in calculation of heating or cooling 
energy requirements in Btu/hr, we multiply our UA 
values by a temperature difference. Here our principal 
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interest is to determine seasonal heating and cooling costs 
from these calculations. To this end, we need a way to 
modify our calculations to get this information. 


The degree-day is a measure of the average 
temperature difference between our conditioned space 
and the outside for a given period of time. Heating 
degree-days are usually based on an inside temperature of 
65°F. For example, if the average daily temperature on a 
day in February were 35°F, we would accumulate 
65 — 35 = 30 degree-days on that day. Adding up all 
the heating and cooling degree-days for a month or an en- 
tire season provides a measure of the severity of the 
climate. We use degree-days in our calculations as shown 
in the following: 

Орал = {LUA + infiltration load] X degree-days х 24 
Degree-day data is available for various US cities from 
the US Weather Service (see also references 1 thru 4). 


Example Problem 

To reinforce understanding of the relationship between 
the basic principles of heat transfer and different building 
components, we will present an example that outlines the 
calculations needed to determine the energy requirements 
for a residential building in Austin, Texas. If you live in 
the northeast, heating is the major energy consideration, 
and cooling is usually considered unnecessary, whereas if 
you live in the southwest, this situation may be reversed. 
Therefore, we have chosen Austin as a location where 
both heating and cooling functions are necessary. 

First, we will outline the characteristics of the building 
that will serve as our example. Then we will proceed to 
show how to calculate the heat loss in the winter and the 
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heat gain in the summer. Finally, we will explain how to 
automate these calculations by using an interactive 
BASIC program that runs on a personal computer. 
Two major factors determine heat loss and heat gain in 
any building: the climatological conditions and the 
building components. In Austin there are approximately 
1980 heating degree-days and 2908 cooling degree-days. 
For the purpose of illustration, we will consider a single- 
story ranch-style house with 1500 square feet of floor 
area and a ceiling height of 8 feet. Figure 2 shows the 


Air 
Changes 
Building Description per Hour 
‘House under 5 years old; new storm windows 0.5 
and doors; caulking and weatherstripping used 
around doors, windows, foundation. 


House is 5 to 10 years old; old storm windows 
and doors; deteriorating caulking and 
weatherstripping. 


House is 10 to 25 years old; no storm windows; 
no weatherstripping and caulking. 


House is older than 25 years; drafty; windows 
rattle on windy day. 


Table 2: Guidelines for the air-changes-per-hour value of a 
house. Because this figure is difficult to calculate, the 
guidelines provide only a rough estimate. 
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floor plan and two elevations for our example house. 

To simplify our calculations, we will assume no heat 
loss through the floor. We will also say that the walls 
have no insulation and the ceiling has 32-inch fiberglass. 
The front and back doors are 1%-inch-thick solid wood. 
There are ten windows, each measuring 3 feet by 4 feet. 
We will also assume that there are no storm doors or 
storm windows and that there are two exhaust fans, one 
in the kitchen and one in the bathroom. We will use the 
wall section shown in figure 1, but without the fiberglass 
insulation, and the ceiling/roof combination shown in 
figure 3. Based on the given configuration of our example 
building and the climatological conditions in Austin, we 
can now calculate the heat loss and heat gain. The pro- 
cedure is very simple if it is approached in a logical step- 
by-step fashion. 

First we should calculate or look up all the R-values for 
the different building elements (see reference 1). Table 1 is 
a fairly comprehensive list of the R-values of typical 
building materials; it can be used to determine the 
R-values for your own home if you are not able to obtain 
a copy of a standard reference. 

We have already calculated the R-value for the wall 
with insulation and found it to be R = 13.05. To get the 
R-value without the insulation, we substitute the R-value 
of a 3%-inch air space from table 1 for the R11 fiberglass, 
and get an effective R-value of 4.4 for the wall. 

We will now calculate the R-value for the ceiling on a 
one-square-foot basis. Referring to figure 3 and table 1, 
we list the ceiling and roof materials and individual 
R-values. The R-values for the ceiling are: 


Inside still air 0.60 
Gypsum board, ¥% іп 0.44 
Fiberglass insulation, 3% in 11.00 
Still air in attic 1.14 
Ceiling total 13.18 
The R-values for the roof are: 
Outside air 0.17 
Asphalt single roof 0.44 
Building paper 0.06 
Plywood deck, 5/8 in 0.78 
Air film 0.60 
Roof total 2.05 


We will assume that the resistances of the ceiling and roof 
are additive. This is not quite correct because there is 
more area associated with the roof, but the answer you 
obtain by simply adding the two resistances is fairly 
close, so we get Raise = 15.23. Single-pane windows 
are very poor insulators; therefore, they have a low 
R-value, which is approximately R — 0.91. The R-value 
for a 1%-inch wooden door is R = 1.56 (see table 1). 
Second, we must determine the total surface area for 
each building element. Using figure 2, we find the total 
wall area is 1118 ft’, total glass area is 120 ЁЁ, total door 


THE MOST INCREDIBLE 
LITTLE WORKER 
NEXT TO YOUR SECRETARY 
CAN SIT RIGHT 
NEXT TO YOUR SECRETARY. 


The Zenith Z69 sub-compoct: a dual 780 
microcomputer, a video terminal, and а 
floppy-disk drive. . . all in a single, desktop 
stand-alone. 

The Z89: a subcompact microcomputer that 
needs about as much space ona desk as a portable 

set. 

And needs about as much technical training to 
operate. Because the Z89 uses the industry- 
standard CP/M ™ operating system, it accepts a 
vast variety of existing software. Most microcom- 
puter programmers already know it, and anyone 
trained onlarger systems adapts to CP/M* ina 
flash. The Z89 also uses standard, currently availa- 
ble software on both 5%” and 8" floppy disks, yet 
is capable of more sophisticated operation using 
extended languages such as Microsoft BASIC, 
COBOL, FORTRAN, and PASCAL. 

The keyboard follows the standard typewriter 
format, with every touch of a key confirmed by an 
audible click. Numbers are duplicatedin calculator 
format, with up to18 decimal-place accuracy. And 
thelarge-capacity non-glare video display is easy 
on the eyes. 

The Z89 is a sub-compact desktop unit witha 
memory of upto64K bytes of RAM—more than 
enough for word processing, accounts payable, 
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accounts receivable, inventory control, and many 
other business, scientific, and technical applica- 
tions... without azillion different cords hanging 
out of the back. 

And now, for you tech-spec freaks, some impor- 
tant jargon regarding standardization and 
flexibility: 

Disk data: Choice of internal or external storage, or combi- 
nation; 100K to 2.5 megabytes. 5%” flexible drives (standard 
10-sector hard-sector media single-side single-density) for 
lowest media cost 8" disk drives (double-side double-density) for 
greater storage; also standard [BM single-side single-density 
format for exchanging data with other computer systems. 
Available in either 48K or 64K systems. 

Zenithis aboot-loaded RAM system, soit can accommodate the 
latest software on the market, and anything new that's likely to 
comealongin the future. Twin serial input/output portslet you 
interface with just about any printer or modem on the market— 
handy whether you already have them now, or want to add them in 
the future. And withfive different Zenith models, froma basic 48K 
no-disk-drive, to built-in 5" or 8" single or double disc drives, you 
canputtogether 18 different configurations . . . which means you 
can design a system to fit your exact job, rather than force your job 
to fit asystem Inother words, the 2895 capabilities make the 
microcomputers with the cute names look like toys 


Service? Available just about everywhere. 

The Zenith 289, . . a highly reliable, highly 
affordable, state-of-the art microcomputer for the 
state of your business — whatever its size. 

For the name of your nearest dealer, give us a call. 


Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021. 


1-800-343-6823. 
In Massachusetts, call collect (617) 828-8150. Telex 951-624. 
DEALERS: For immediate delivery from our Inventory Bank™ and some of the most attractive margins in the industry, call toll-free. 
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R-Value 
hr °F ft 
Btu ) 


Building 
Element 


15.23 
4.40 
0.91 
1.56 


Ceiling/Roof 

Walls 

Windows 

Doors 

Air infiltration 
Forced ventilation 


Total conduction and infiltration: 
Grand total: 


UA 


Percent of 
Total Load 


Air Infiltration 


Load (is) 


98.5 
257.1 
132.0 
26.9 
213.1 
6.6 


514.5 
734.2 


T 219.7 


Table 3: Summary of heat-transfer characteristics of a ranch-style house. 


area is 42 ft^, and the ceiling area is 1500 ft’. The volume 
of the conditioned space is 1500 ft? x 8 ft = 12,000 ft’. 
Finally, we must consider the load imposed by air in- 
filtration. All buildings have some unwanted infiltration, 
and often have some forced ventilation. A simple way to 
quantify unwanted infiltration is to speak of it in terms of 
the number of total air changes per hour (AC/hr). A 
well-constructed building with tight-fitting windows and 
doors can have an air-change rate as low as 0.5 AC/hr. 
On the other hand, a badly constructed building with 
poorly fitted doors and windows can have an air-change 
rate as high as 2.0 AC/hr. It is difficult to measure in- 
filtration or to make reasonably accurate estimates, so 


for our example, we will assign 1.0 AC/hr. We suggest 
that when you perform your own calculation, you assign 
a number between 0.5 and 2.0 AC/hr, using the 
guidelines given in table 2. 

We must change the number of air changes per hour to 
cubic feet per hour to use in our energy calculations. This 
is done by taking the air changes per hour and multiply- 
ing by the total volume of the house. In our example, we 
get 1 AC/hr X 12,000 f? = 12,000 ft/hr. 

Forced ventilation from exhaust fans must now be con- 
sidered. We estimate the number of minutes each fan is 
on each day, along with its rated capacity, to determine 
how much air is exhausted by the fans. Remember that 
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START 


DEFINITION 
OF ARRAYS 
AND CONSTANTS 


І/0 SPECIFICATION 
(OUTPUT TO PRINTER 
AND VIDEO SCREEN) 


INPUT 
SIMULATION 
PARAMETERS 


CALCULATE YEARLY 
HEATING AND COOLING 
LOADS 


FORMAT RESULTS AND 
OUTPUT TO PRINTER 


STOP 


Figure 4: Flowchart for the energy-usage program of listing 1. 


e Designed for commercial use 

e Easy to assemble and disassemble 

e Radius on outside corners of tops for operator safety 
e Separate shelf for computer and disk drives below work surface 
e Lower terminal height for operator comfort 

e Standard table height section for printers or work area 
e Durable formica covered tops, shelf & legs 

e Ореп back on shelf for cables and ventilation 

e Modular construction—can add on as system expands 
e Enhances user production by providing effective equipment layout 


PRICE $230.00 + SHIPPING (125 LBS) 


COMPUTER CROSSROADS 
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any air exhausted by the fans must be replaced by outside 
air that is heated or cooled. The equation that governs 
forced ventilation is shown below: 


min 

ті, 
ft? 

X fan rating ( ha )]/24 (8) 


Air ventilation rate (ҒР/ hr) = [estimated on-time( 3 


For our example house we will say that each fan has а 
rated capacity of 100 ft^/min, and each runs about 45 
minutes per day. Substituting our numbers, we get the 
air-change rate for both fans combined: 


E 3 
Air ventilation rate = 90 AT ak 1 дау x 100 is 
day 24 hr min 

Р 

= 375 — 

hr 


Now that we have determined the volume of air that is 
exchanged every hour and subsequently replaced by air 
that is unconditioned, we must determine the amount of 
energy needed to heat or cool this outside air. This must 
be calculated in two steps. The infiltration energy load is 
the amount of energy needed to bring to room 
temperature the air that inadvertently enters the house 
from outside, while the ventilation energy load is the 
amount of energy needed to bring to room temperature 
the air that enters the house to replace air deliberately 
pumped out by a house fan. These can be calculated as 
follows: 


. а ft? Btu 
= — X Mia 
Infiltration energy load = 12,000 hr 0.24 bm °F 
lbm м Btu 
X0.074— = 213.23 ^ 
Ventilation energy load = 375 ft х 0.24 Btu 
i: hr "^. Ibm °F 
lbm Btu 
х 0.074 —— = 6.66 —— 
/ £e hr?F 


The notation "Ibm" stands for pound-mass, and is a more 
accurate description of what we normally call one pound 
of weight. The constant 0.24 Btu/lbm °F is the number of 
Btu needed to heat one pound-mass of air one degree 
Fahrenheit. The constant 0.074 lbm/ft? is the number of 
pound-masses in one cubic foot of air. 

So far, the calculations presented have been simplified. 
If you would like to try a more rigorous approach, we 
refer you to the references at the end of this article. You 
will find a number of procedures for calculating heat loss 
through basements, roof/ceiling combinations, solar- 
heat gain through windows, and you will also find a 
more elaborate description of air infiltration. 

We have determined the R-value and surface area of 
each building component, as well as the energy load im- 
posed by air infiltration. This information is summarized 
in table 3. We can proceed to calculate the yearly energy 
requirements for our example building. The total yearly 
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If you are still searching for quality software for your small business 
computer, search no more. Designer Soflware" is pleased to 
announce PHOENIX", the first line of microcomputer software to 
include professional word processing and general accounting. 
WORD PROCESSING 
We know word pracessing. А year-and-a-hall ago the owners af 
Designer Software" wrote a well-known word processor for 
another company. In the last 18 months we've learned about other 
features yau want in a word processing package. PHOENIX" 
Ward Processing reflects our experience. It is more powerlul ond 
flexible than other ward processing packages you сап buy. And 
since we designed "humon engineering" into PHOENIX" Word 
Processing from the beginning, it con compete, feature far feature, 
with expensive dedicated word processors. 
Many people have remarked that the user's manual we wrote 
earlier was the best ever for microcomputer software. Even sa, we 
felt that we could have made it more accessible to the non- 
technical user. With PHOENIX™ Word Processing we have a 
separate Training Manual with beginning, intermediate and 
advanced levels. By allowing you to work at your own level, we 
have made the learning process easier and less intimidating. 
ACCOUNTING 
All five PHOENIX™ general accounting packages (General Ledger, 
Accounts Receivable and Payable, Payroll and Inventory) were 
designed by CPA's based on similar packages from mini and 
| maintrame computers. The programs are COBOL with an integral 


Designer Software” 


HOUSTON 


generation 
of business 
software 


assembly-language data base. They are fully integrated to allow 
aulomaled posting to the General Ledger. An internal screen 
handler permits full-screen data entry for speed and ease of use. 
Although we made cosmetic enhancements prior to distribution, the 
basic programs have been user-tested for at least eighteen months. 


PHOENIX" Accounting also includes a growing number of specific 
application packages. We have completed or scheduled for 
completion Fixed Assets, Tenant Processing, Mail Management, 
Financial Projections and Time/Billing. Each package stands alone, 
but many also wark in conjunction with other PHOENIX" packages. 
For example, PHOENIX™ Mail Management will wark very well by 
ilselÉ, but we also designed it to fit in easily with the merging 
capabilities of PHOENIX" Word Processing. 


With PHOENIX" Accounting we have, as always, given special 
allention to documentalion. Not being content to describe which 
buttons to push, we have taken the time to explain the accounting 
principles behind the programs and how each package fits into an 
automoled office. To this end we created the fictional town of 
Smallville with a fictional company, Moustache Manufacturing. By 
seeing how Mr. Small and his employees use PHOENIX" Account: 
ing at 2M, you learn to apply il to your office as well. The Smallville 
sections are amusing as well as informative, and you will likely read 
the manual just to find out what Sidney, Mr. Small's incompetent 
brother-in-law, will do next. 


If you want to know what PHOENIX" Word Processing and accounting can do lor 
your business, call, write, telex or use The Source to request more information. 


3400 Montrose Blvd e Suite 718 ә Houston, Texas 77006 
(713) 520-8221 e Telex 790510 e Source TCUG71 


Designer Suftwiie and PHOENIX are trademarks of Paluitir, Inc. 


Listing 1: Program to produce a table of conduction and ventilation loads and the yearly energy requirements fora given house. Writ- 
ten in PET BASIC, this program, when slightly modified, will also run on any computer that uses Microsoft BASIC. The PET- 
dependent features are the opening of logical files to the printer, and the printing of formatted results to the printer. Line 2030 creates 
logical device 2 as unformatted output to the printer. Line 2035 creates logical device 3 as formatted output to the printer (see, for ex- 
ample, line 8000). Line 2040 creates logical device 3 as the format that later influences formatted output (see lines 2045 and 5090). 


100 REM TITLE "YEARLY ENERGY LOAD" 3069 FRINT"ENTER THE NUMBER OF BUILDING ELEMENTS TO БЕ cCouzIDEPED" 

101 REM 3078 INPUT H 

105 REM 2075 FOR 1-і TO H 

110 REM BAO INPUT TYPE ІН SURFACE NAMES St¢19 

115 REM THIS PROGRAM ALLOWS YOU TO DETERMINE YOUR YEARLY: ENERGY CONSUMPTION. 3085 INPUT’ WHAT ІЗ SURFACE AREAS ACT® 

120 REM YOU INFUT BUILDING INFORMATION AND WEATHER CONDITIONS. 2258 INPUT WHAT IS THE R-WALLIE":ECI 

125 REM THE PROGRAM GENERATES A SUMMARY! OF BUILDING CHARACTERISTICS AHD ENERGY 28a? FEM CALCULATE UR AND SUM UP 

130 REM REQUIRERMENTS FOR ERCH SERSON 3095 UAC SCL/P CL MARCI? 

465 REM Әй 5050409415 TREN ACCUMULATE HOURL' CONDUCTION LOADS 
466 REM 4819 HENT I 

467 REM 45019 REM 

1000 REM 1518 REM 

1001 REM 4520 FEM CALCULATION SECTION 

1005 REM DATA DEFINITION 4525 FEM 

1010 REM 4530 FEH 

1150 DIM 5%(252 REM SURFACE NAME 4558 IL=, 24%. 074474RC :REM HOURLY INFILTRATION LOAD 

1160 DIM AC25) :REM SURFACE AREA 4555 VizVIeRTA24 FEM ADJUST VENTILATION TO FT13/HR 

1165 DIM R¢25) ‘REM R-VALUE OF SURFACE 4560 VLz.24 4.074441 :FEM HOURLY YENTILATION LORD 

1170 DIM UAC25>) :БЕМ UA FOR SURFACE 4575 ІНеПел ‘REM COMBINED  HGURL'' LOAD DUE TO AIR EXCHANGES 
1180 Tg="" (REM TITLE 4520 TL=5U+IH ‘FEM TOTAL HOURLY LOAD 

1185 AC=0 ЖЕМ INFILTRATION RATE 4525 His. Sule] e24eDDe1). 1905 CREM YEARLY HEATING LORD IN 1815 BTU 

1190 ¥i=a ‘REM FORCED VENTILATION 4809 CL-cStie IHoez4«DDC20, 160156. -REM YERRL'? COOLING LOAD IN 18% KTU 

1200 DRC15=6 ‘REM HEATING DD 50109 FEM 

1205 DIX2»-8 :REM COOLING DD 50291 REM OUTPUT SECTION 

1220 Ч=0 :REM BUILDING YOLUME Sa25 REM 

1225 sSUa0 “КЕМ LIA ACCUMULATOR 5039 REM 

2000 REM 5035 PRIMT#2, T£: 

2005 REM 6940 РЕІНТЯ2, "" : PRINTHZ. "" 

2010 REM I/0 SFECIFICRTION 5542 FFEIHTSZ," WA ТЕБЕ" 

2020 REM 5845 РРІМТЯЗ, "":PRIHT8Z, "" 

2025 REM 5060 FRINT82, " SURFACE AREA Е UA LORD 5" 
2030 OPEN 2,4,0 “КЕМ UNFORMATTED DATA S070 PRINT#2. " NAME CFT te? BTLUHR DEG F " 
2035 OPEN 3,4,1 REM FORMATTED DATA 5йёб PRINT42,* 

2040 ОРЕН 4, 4,2 ‘REM FORMAT CHANNEL 5090 PRINT#4.Fit FEM SET UP FORMAT 

2041 REM FORMAT STRINGS ; egna FOR I-1 TON 

2045 Ғ1%-"НЯНННЯНЯНЯНЯЯЯЯЯЯЯ 93333. 3 99,99 9999. 9 539.9" 6805 PRINT#S, SECID, Es, POIDS, RIID DACI), UAC 1>/TL#188 

2046 F2¢="ARAARAAARSARAAARAARAA 9.99 29999 9929.9 999.9" 6018 NEXT I 

2049 F4$=" 999.93 AARAARAARARARARAARRAR' 7048 PFIHTN2, " :FRINTE2, "" 

2050 REM FORMAT DELIMITER 7042 PRIHTHZ,"' VENTILATION TABLE" 

2055 Bf-CHR$(29D 7845 PRIHTS2, ""-PRINT42, "" , 

2057 REM STRING CONSTANTS USED IN OUTPUT TABLE 7660 FRINT#2." AIR EXCHANGE SOURCE АС RATE VENT RATE ENERGY LOAD LOAD 2" 
2060 AS="AIR INFILTRATION" тә?й РКІНТЕ2," AC/HR FT13/HR | BTU/HR DEG Е * 
2065 V£Z"FORCED VENTILATION" TABO FEINT«2," 

3000 REM : 7090 PRIMT#4,F2# — :REM SET UF МЕН FORMAT 

3085 КЕМ $EQ0 РРІНТЕЗ, AS, REAC, АСЖУ, IL, ILZTL «100 

3010 REM INPUT SECTION 5619 PRINT43. V$ БФ, VLA, V 1o VL, Woe Thee 

3026 REM 8045 FRIHTA2, "* : PRINTSZ, "" :PRINTEZ, ^" 

3024 РБІНТ"ТҮРЕ IN TITLE OF OUTPUT TABLE” 2050 PRINT#4, F43 

2025 INFUT T£ 5105 FRINT#2, "YEARLY HEATING PEQUIRERMENT FOR"; DDC1); "HEATING DEGREE DAYS” 
3023 PRINT"NHAT 15 AIR INFILTRATION RATESA.C. HR?" 8118 FRINTHS, HL, "MILLION BTL" 

3036 INPUT AC $120 PRINT#2. "":PRIHTRZ, " ":PRINTR2, "" 

2034 РБІМТ"МНЯТ IS INSTALLED FAN CPPRCIT'CCFM? " 8125 PRI T42, "YEARLY COOLING REGUIRERMENT FOR"; DBC2); "COOLING DEGREE DAYS" 
3035 INPUT V1 8138 PRIHTHS,CL, "MILLION ЕТІ" 

3039 FRIHT"HHRT 15 ESTIMATED RUM TIME OF *RNSCOMIM/DRS 2" 9000 CLOSE 4,4 

3845 INPUT RT 3805 CLOSE 3,4 

3044 РРІМТЧЧНАТ IS THE TOTAL # OF HEATING DEGREE DAYS " 3018 CLOSE 2,4 

3045 INPUT DD(1? READY. 


3045 РКІНТ"ИНАТ 15 THE TOTAL # OF COOLING DEGKEE NAYS " 
5950 INFUT 01<2> 

3064 PRIHT"HHÁT IS THE VOLUME OF ‘OLR SUILDIHG " 

3865 INFUT 4 


Listing 2: Output of listing 1, based on an example that uses 31% Listing 3: Output of listing 1, based on an example that uses 914 


inches of insulation in the ceiling. inches of insulation in the ceiling. 
EXAMPLE HOUSE IN AUSTIN TEXAS 3.5 EXRMFLE HOUSE ІН AUSTIN TEXAS 9,5 
UA TABLE UA TABLE 
SURFACE AREA R UA LOAD х SURFACE AREA R UA LORD х 
NAME (ЕТ12› eBTU/HR DEG F NAME CFT 12) BTU/HR DEG F 
CEILIMG“ROOF 1500,0 15.23 98.4 13.4 CEIL IHG/ROÓDF 1560.0 34.28 43.7 6.4 
WALLS 1118.0 4.40 254.0 34.7 WALLS 1118.0 4.40 254.0 37.5 
WINDOS 120.0 451 131.8 18.0 ШИ ИД 128,48 udi 131.8 19.4 
TUIRS 42.0 1.56 26.9 3.6 DOORS 42.0 1,56 26.9 сү 
VENTILATION TABLE VENTILATION TABLE 
AIR EXCHANGE SOURCE AC RATE VENT RATE ENERGY LORD LOAD % AIR EXCHANGE SOURCE AC RATE VENT RATE ENERGY LORB LOAD х 
RC/HR — FTf3/HR ВТИ/НЕ DEG Е MC/HR  FTTG/HR —BTU/HR DEG F 
------------4-------:-:- --- ------------------------- 
AIR INFILTRATION 1.08 12088 213.1 29.1 AIR INFILTRATION 1.00 12008 213.1 31.5 
FORCED VENTILATION .03 375 6.6 .9 FORCED VENTILATION 163 375 646 E 
EARL HEATING RE@UIRERMENT FOR 1250 HEATING DEGREE DAYS VEAPL'! HEATING REQUIRERMENT FOR 1880 HEATING DEGREE DAYS 
34.74 MILLION ВТО 32.14 MILLION BTU 
VERF COOLING KEQUIRERMEHT FOR 2989 COOLING DEGREE DAYS VERFL' COOLING FEBUIFERMEHT FOR 2905 COOLING DEGREE BAYS 
51.82 MILLION BTU 4°20 MILLION ЕТІ 
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lack our! 
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non-volatile memory and watch 
elephants turn green with envy! 


Are you looking for a reliable non-volatile memory on a rugged industrial- 
standard IEEE-696 S-100 card? Your searchis over. Our CMOS memory modules 
have a battery backup that is guaranteed to keep programs and data intact 
for a year. We didn't sacrifice performance | 

for non-volatility in the design of our CMEM 
module, so you get all the card youre 

looking for... we even supply the battery. 

О 32K on a single board, 8 or 16-bit cpu compatible. 
O Switch selectable addressing оп АК boundaries. 

О Extended memory addressing through 24-bit lines. 


(1250 nanosec access time, no wait states required. 
О Runs at 4 MHz for both 8 and 16-bitS-100 systems. 
О Programs developed & stored w/out disks or tapes. 
О Power fail interrupts. 

(1 Software programmable write-protect window. 
[18K bytes-$695, 16K bytes-$895, 32K bytes-$1095. 


The DU/ T7 Data? cquisitio nand Control System 
5 4 mmkey system bullt It to industrial standards 
By Есте eady to perform. As with all our 
's and modules, our cc puter was des 

Wi t s wicked environment of the real world in mind. 
"BASIC language makes programming easy and the 
built n "Interface simplifies access to hundreds of 
. The enormous expandabllity of the system 
| ‘its growth to meet your increasing needs, 
| as гуси enjoy leaming new languages. The DUAL 

77 15 economical; $9995 or higher with options. 


DUAL SYSTEMS CONTROL CORPORATION 
1825 Eastshore Highway, Berkeley, CA 94710 
Phone (415) 549-3854 or (415) 549-3890 


A/DC 


ONVERTER NON-STOP CLOCK 


This S-100 based module is designed to withstand the rugged Now you can keep time even with the main power off. Our 
environment of the laboratory or in inclustry for general use industrial level clock module utilizes a backup battery 
in converting analog signals to digital information. circuit for a full year. 


(132-сһаппеі single-ended, 16-channel differential. 
0 12-bit resolution and accuracy. 

[] 30-microsecond conversion time. 
[]Instrumentation amplifier on board. 

О BASIC program for use provided. 

[1$695 or $785 w/1-1000 gain transducer amplifier. 


П Day, date, hours, minutes and seconds. 
О Features new LSI CMOS chip. 
О Vectored interrupt capability. 
[]Dip switch selectable port address. 
O Simple BASIC or Assembly language program. 
О Precision quartz crystal clock. 0 $250 


Dual Systems Control Corporation 
Department B, 1825 Eastshore Highway 
Berkeley, СА 94710 е (415) 549-3854 


D/A CONVERTER 


The AOM-12 analog output module is an industrial level 
digital-to-analog (D/A) converter which converts digital 
commands from the computer into analog voltages. 


О Please send your brochure with complete details on modules. 
О Please provide information on the DUAL 77 System. 


О 12-bit +'/2 LS.B accuracy over full O-70°C temperature range. Name Title 

O Voltage outputs of 0-10 volts, +5 volts, or +10 volts. ын 

О Short circuit protection on all voltage outputs. 

О Switch-programmable port base address for multiple boards. Street 

[1$575 Ci State Zi 
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energy requirement for space conditioning is the sum of 
the heating and cooling loads. The governing equation is: 


Qrotal = Ө МЕРГЕН T o 


Heating and Cooling Requirements 
The yearly heating requirement for our example house 
can be easily determined from the combined conduction 


Listing 4: Program for calculating dollar savings based on pro- 
posed home improvements. This program uses the discounted 
payback method to determine when the home improvement 
pays for itself in decreased energy use. 


100 REM TITLE “DISCOUNTED PAYBACK" 
101 REM 

162 REM 

900 КЕМ 1/0 SPECIFICATION 
905 КЕМ 

1000 OPEN 2,4,0 

1010 OPEN 3,4,1 

1020 OPEN 4,4,2 

1030 REH 

1035 REM FORMAT STRING 
1050 Ғ1%-"99 99999.99 


REM 
1195 REM INPUT SECTION 
REM 


1200 INPUT"GENERRL INFLRTIONCXFRRCO";I 

1250 INPUT" INVESTMENT vIELD(FRRC) "; Y 

1275 INPUT"FUEL ESCALATION RRTECFRRCÓ";E 
1400 INPUT"RETROFIT COST¢$)";C 

1500 INPUT"WINTER SRVINGSC1016BTU5 "JWS 

1505 INPUT"COST OF HEATING +1075 BTUD";HC 
1510 INPUT"SUMMER SRVINGSCI0TSBTU2";SS 

1528 INPUT"COST OF COOLING ($1016 BTU5";CC 


REM 
1522 REM ECHO INPUT INFORMATION 
REM 


1525 PRINT#2. " DISCOUNTED PAYBACK" 
1527 РКІНТЯ2, "":PRINT#2, "" 

1530 PRINT#2, "GENERAL INFLRTIONCFRRCO"; I 

1531 PRINT#2, "FUEL ESCALATION RATECFRAC)";E 

1532 PRINT42, "INVESTMENT VvIELD(FRRCO";v 

1534 PRINT#2, "RETROFIT COST($2";C 

1536 РКІНТЯ2, "WINTER SRVINGSC1OTOEBTUX";HNS 

1538 PRINT#2, "COST ОҒ HEATING ($71016 ETU2S";HC 
1540 PRINT#2. “SUMMER SRVINGSC10 T6BTU2";SS 

1542 PRINT42,"COST OF COOLING <%/1016 RTU»";CC 


REM 

1546 REM PRINT TABLE HEADER 
REM 

1548 REM 


99999.99 $99999.99" 


1555 PRINT#2, ""“РКІНТЕ2,"" 

1560 РКІНТЯ2," WITH RETROFIT 
1565 PRINT#2, "" 

1570 PRINT#2. " PRESENT VALUE OF 
1525 PRINT#2, " VERR CUMULAT IVE 
1580 PRINT#2," ENERGY SAVING 
1695 КЕМ 


WITHOUT RETROFIT" 


PRESENT VALUE OF 
CAPITAL 
INVESTMENT “ 


PRESENT VALUE OF" 
HET SAYINGS" 


1700 PRINT#4.F 1$ :REM SETUP FORMAT 
1705 REM 

1250 REM 

1960 REM CALCULATION SECTION 

1965 REM 


2000 A=WS#HC+SS#&CC 

2018 FOR Hz1TOIG 

2050 S-HCl«ED/CI-EDNCI-CCI FED 7014193 THD 

2070 CI=C¥CC14P9 7014159 TH 

2080 PY=S~CI 

2090 PRINTH3.H,S,CI,PV :КЕМ PRINT TABLE ENTRIES 
3000 NEXT Н 

5608 CLOSE4, 4 

5005 CLOSES. 4 

5097 CLOSEZ.4 


Listing 5: Sample output of listing 4. 


DISCOUNTED PRYBRCK 


GENERAL INFLRTIONCFRRCD .1 

FUEL ESCALATION RATECFRAC) .15 
INVESTMENT YIELDCFRAC) .08 
RETROFIT COST($5 450 

WINTER SRVIHGSC10 TSBTUD 2.6 

COST OF HEATING ($/1016 ВТО) 20.51 
SUMMER SR'VINGSCIOTEBTUD) 3.81 

COST OF COOLING (%/1016 BTU) 6.83 


WITH RETROFIT 
PRESENT VALUE OF 


WITHOUT RETROFIT 


PRESENT VALUE OF PRESENT VALUE OF 


YEAR CUMULATIVE CAPITAL NET SAVINGS 
ENERGY SAYING INVESTMENT 

1 82.95 441. - 358.86 
2 169.68 433.78 - 264.10 
3 260.34 425.89 - 165.54 
4 355.13 418.15 - 63.01 
5 454.23 410.55 + 43.68 
6 557.83 403.98 + 154.25 
? 666.14 395.75 + 220.39 
9 779.38 388.56 + 398.82 
9 837.76 381.49 + 516.26 
16 1921.52 374.56 + 646.96 


and infiltration load shown in table 3, and the yearly 
heating degree-day value of 1980 °F day/year: 


Orange = 734,2 btu x 24 hr x 1980 F day 
hr?F day year 


= 34.89 X 10° Btu/year 


We calculate the cooling energy requirements in a similar 
fashion: 


ОРТА = 734.2. t8. х 24 hr x 2908 Р day 
hr °F day year 


= 51.24 х 10° Btu/year 


We have presented these calculations in considerable 
detail so that the reader will understand the mechanism 
of heat transfer. Now we would like to outline and dem- 
onstrate how to obtain these results using your personal 
computer. Figure 4 is a flowchart for a simple interactive 
program that accepts building and climate input and 
generates a printout (similar to table 3) and a summary of 
yearly energy consumption. 

The program is written in Commodore (Microsoft) 
BASIC, and it runs on any PET with a Commodore 2022 
printer. Listing 1 is the source code and listing 2 is a copy 
of the output from this program. Readers who are for- 
tunate enough to have Personal Software's VisiCalc will 
find that the procedures performed by this program can 
be followed very easily. We will not go into details of the 
program because it simply carries out the procedures 
outlined earlier. We suggest that you first try these 
calculations by hand, then write the BASIC program 
after you are comfortable with the method. 


Energy Conservation 

At this point, you can see how to get your microcom- 
puter to predict energy consumption in buildings, but 
you may be wondering whether you should go to the 
trouble. 

The advantage of having a program is that it will allow 
you to rapidly evaluate the energy savings of such 
hypothetical changes as adding storm windows or insula- 
tion. To serve as an example, we have used our program 
to evaluate the effect of adding 6 inches of insulation to 
the ceiling of the example house. This change raises the 
R-value in the ceiling from 15.23 to 34.23. Listing 3 shows 
that the new annual énergy consumption is 79.35 X 10° 
Btu/year, a savings of 6.41 х 10° Btu/year. 

By themselves, annual energy savings numbers tell us 
very little. We still need an indicator that will help us 
choose from among energy conservation alternatives. 


Energy Conservation Economics 

Armed with our program and a "hit list" of potential 
conservation measures, we can compile energy savings 
figures for each measure or for any combination of the 
measures. But there are two other key pieces of informa- 
tion that we must stir into the recipe: the cost of material 
and labor for adopting the conservation scheme, and the 
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fuel cost information required to turn Btu saved into 
dollars. 

Getting a cost estimate for material and labor for 
residential retrofit work is as easy as calling a contractor. 
If the labor will be your own, then you should call a local 
lumber yard to get material cost figures. Once we know 
how much the proposed modifications to the building 
will cost, we can turn our attention to the dollar savings 
associated with the energy savings. 

If a fuel is burned to produce heat, we have to know 
the efficiency of the furnace and the heating value of the 
fuel. Let’s assume we are burning number two fuel oil ina 
furnace that has an efficiency of 70%. Using 138,000 Btu 
per gallon as the heating value for this oil and assuming a 
cost of $1.30 per gallon, we can compute: 


$1.30 per gallon 
0.7X 138,000 Btu/gallon 


x10* = $13.46 


Cost per million Btu = 


All fossil fuels can be calculated in this manner. 

For electric heating, we have a cost of $0.07 per 
kilowatt-hour and an efficiency of 100%. We can com- 
pute: 

am _ $0.07 per kWh " 
Cost per million Btu = 73413 Btu/kWh. X 10 
= $20.51 
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Electric air-conditioning cost estimates require 
knowledge of the coefficient of performance of the air- 
conditioning system—a measure of the ratio of the cool- 
ing effect in Btu to the electrical energy purchased. The 
coefficient of performance of a good air-conditioning 
system is around 3.0. The cost for cooling then becomes: 


$0.07 per kWh 
3.0 X 3413 Btu/kWh 
$6.83 


Cost per million Btu — х 10° 


A time-honored method for putting all of this informa- 
tion together is the calculation of simple payback. In this 
easy method, we merely calculate how long it will take 
for the money saved each year on energy costs to “pay 
back” the capital we invested to carry out the building 
modification. We then have a simple way to rank our 
energy conservation options. 

Let's return to the example of adding ceiling insulation. 
The current cost of material for R19 fiberglass is $0.30 per 
square foot, which amounts to a material cost of $450. 
Let's assume you install the insulation yourself. Compar- 
ing listings 2 and 3, we see an annual energy savings of 
2.6 million Btu for heating and 3.81 million Btu for cool- 
ing. Using the electricity values estimated previously, our 
heating and cooling savings are: 


Annual heating savings = 2.6 million Btu х $20.51 
$53.33 


Annual cooling savings =3.81 million Btu X 6.83 
= $26.02 
Total savings = $79.35/year 


The simple payback period is therefore: 


You probably noticed from listings 2 and 3 that the 
ceiling heating and cooling load is nat, by any means, the 
predominant load. You might, for example, be tempted 
to assume that insulating the walls is a better approach. 
However, don’t forget that retrofitting wall insulation is a 
grim proposition that, in some cases, involves drastic 
dismantling of the walls. Even when it is blown in loose, 
wall insulation will still involve a greater initial cost than 
do-it-yourself ceiling insulation. 


Improving the Economic Model 

What if we want a more sophisticated economic model 
to rate our conservation measures? The shortcomings of 
the simple payback model are that it ignores the effects 
of: 


e[ncome derived from investing the capital instead of 
using it for energy conservation 

e Escalation of fuel costs with time 

e Inflation on the real value of money saved or spent in 
the future 
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CENTEC Process Systems Inc. 


_ Professional 
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^ Key to 
Microcomputer Use 


Most managers, engineers and scientists 
have discovered that microcomputers can be 
a very useful tool in their work, but very little 
"good" software is available. We came to the 
same conclusion. So we built our own software 
and put it to use. As a result we are able to 
offer software packages that are well docu- 
mented, supported and “bullet-proofed.” Two 
such packages being offered through your 
local computer dealer include Discounted 
Cash Flow and Manufacturing Cost Estimator. 

DCF computes the internal rate of return 
on invested equity. All important variables can 
be manipulated independently and escalated 
or de-escalated over the life of the project. 

DCF provides an array of capabilities, for 
example detailed cash flows for each year of a 
project can be printed out; effects of a range of 
general inflation rates are easily considered; 
separate interest rates can be used for project 
borrowed capital and working capital; tax 
losses and investment tax credits can be ap- 
plied either in the year incurred or carried for- 
ward until offsetting income is earned; and re- 
search, sales, and general administrative 
expenses can be entered and escalated indi- 
vidually. 

MCE greatly simplifies the estimation of 
manufacturing costs. Changes in unit values 
or amount of any cost item can be easily 
entered or changed and a new or modified 
cost listing can be printed immediately. 

The user of MCE can specify headers that 
structure the output to look like a product 
using customized software. Costs can be en- 
tered and printed either in dollars per unit or 


in annual dollars. The format is compatible for. 


entry into CPS's DCF program if desired. 
These packages are the first in a long list 
we have been using for years. They can form a 
tool kit that will be useful to you for many 
more. See your local dealer or order directly. 


LH S 


Inquire at your local computer store, if not available order direct. 
О DCF $125.00 О МСЕ 75.00 O Both 149.00 


D AMERICAN EXPRESS О VISA O MASTERCARD 
Check or money order enclosed 
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Street Оу... State Zip 
CENTEC Building 11260 Roger Bacon Drive 
Reston, Virginia 22090 
OR CALL — 703/471-5999 


CENTEC Process Systems Inc. 
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We will present a method here called discounted 
payback, which takes these things into account without 
becoming terribly complicated. We will also discuss a 
BASIC program that uses these concepts and gives results 
for our example house. 

Let'sassume that a quantity of capital, C, is invested at 
an annual yield rate, Y, with an annual inflation rate of /. 
In 1981 dollars, the present value of this investment after 
n years is given by: 


The accumulated present value of energy saved from 
now to year n, while energy costs escalate at rate E and 
general inflation is I, is given by: 


sip 14 E 
Ax (HE) 


where A represents the initial annual energy savings 
based on 1981 fuel costs. 

If we compare by subtraction the accumulated present 
value of the energy savings for each year with the present 
value of the invested money, payback occurs when the 
difference changes sign. Using this method, the financial : 
gains made in the years beyond payback are tangible and 
easy to interpret because we have discounted everything 
back to 1981. Reference 4 describes several more 
elaborate economic models. 

Listing 4 shows a program written for a Commodore 
РЕТ with printer. Listing 5 shows program output for our | 
attic insulation example using an annual energy cost 
escalation rate of 15%, a general inflation rate of 10%, 
and a rate of return on investment of 8%. The program 
accepts input of these three rates, plus heating and cool- 
ing energy costs in year zero (1981) and the capital cost of 
the energy conservation measure. 


5 = 


Conclusions 

Some readers may question the simplicity of our 
methodology. Please remember that we only wish to pro- 
vide the basics to get you started. The material we have 
presented must be expanded to be truly useful, but the 
references cited and the vast body of available literature 
on the subject should help you develop the material 
presented here. Ш 
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MULTI-USER OASIS 


HAS THE FEATURES PROS DEMAND. 


Computer experts 

(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for 280 
micros, they look for 

the big system features 
they’re used to. And that’s 
why they like Multi-User 
OASIS. You will too. 


DATA INTEGRITY: FILE & 


AUTOMATIC RECORD LOCKING 


The biggest challenge 

for any multi-user system 
is co-ordinating requests 
from several users 
Чо change the same record 
at the same time. 

Without proper 
Co-ordination, the 
confusfon and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
Solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
Dy one user, automatic 
record locking will deny all 
other users accessto the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
Is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 


SYSTEM SECURITY: 
LOGON, PASSWORD 
& USER ACCOUNTING 


Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 


Circle 315 on inquiry card. 


Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 

evel features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed — 
and for what purpose. 

Security is further 
enhanced by User 
Accounting —a feature that 
ets you keep a history 
of which user has been 
logged on, when and 
for how long. 

Pros insist on these 
security features. 

OASIS has them. 


EFFICIENCY: 
RE-ENTRANT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS He-entrant 
BASIC makes it practical. 

How? 

Because all users use a 
single run-time BASIC 
module, to execute their 


compiled programs, less 


(THEN COMPARE.) 


memory is needed. Even 

if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 

of all the memory you have 
available — because it 
services more users. 


Sound like a pro feature? у 


OASIS IS AVAILABLE FOR 

SYSTEMS: Altos; Compucorp; Сготетсо; 
Deita Products; Digital Group; Digital 
Microsystems; Dynabyte; Godbout: IBC: 
Index: Intersystems; North Star; Onyx; 

SD Systems; TRS 80 Mod Il; Vector 
Graphic: Vorimex 

CONTROLLERS; Bell Controls; Cameo: 
Corvus: Konan: Micromation: Micropolis: 
Tarbell; Teletek: Thinkertoys: X Comp. 


Write for complete. 
free Application Software Directory. 


PLEASE SEND ME: 


It is. And OASIS has it. li price | 
І Product Manual Only 
AND LOTS MORE... В "onm 


Multi-User OASIS supports ү 
as many as 16 terminals 
апа canrun in as little as 
56K memory. Or, with р 
bank switching, asmuch J 


as 784K. B се 


Multi-Tasking lets each Ё 
user run more than one 
job at the same time. 

And there's our BASIC— 

a compiler, interpreter and ] 
debugger all in one. а 
Ап OASIS exclusive. 1 

Still more: Editor; Нага в 
& Floppy Disk Support; n 
Keyed (ISAM), Direct & 

equential Files; Mail-Box; й 
cheduler; Spooler; 

rom OASIS. 

Our documentation is - 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, ү 
there's plenty of I 
application software. 

Put it all together and it’sy 
easy to see whythereal H 
pros like OASIS. Join them. i 
Send your order today. 


a 
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File Management; 
User Accounting; 
Device Drivers; 
Print Spooler; 
eneral Text 
Editor: etc.) 
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MULTI-USER 


$150 $17.50 
350 17.50 


15.00 


BASIC COMPILER/ 
INTERPRETER/DEBUGGER 


RE-ENTRANT BASIC 
COMPILER/INTERPRETER/ 
BUGGER 


DEVELOPMENT PACKAGE 
(Macro Assembler; 
Linkage Editor: 
Debugger) 


TEXT EDITOR & 
SCRIPT PROCESSOR 


DIAGNOSTIC & 
CONVERSION итуе 
(Memory Tes 
Assembiy js NUM 
Converters: File 
Recovery; Disk Test; 
Fite Copy from 


other OS: etc.) 15,00 


COMMUNICATIONS 
PACKAGE 


[Terminal Emulator; 
Ене Send & Receive} 


PACKAGE PRICE 
(All of Above) 
SINGLE-USER 
MULTI-USER 


15.00 


60.00 
60.00 


FILE SORT 15.00 


COBOL-ANSI "74 35.00 


Order OASIS from: 

Phase One Systems, Inc. 

7700 Edgewater Drive, Sulte 830 
Oakland, CA 94621 

Telephone (415) 562-8085 

TWX 910-366-7139 
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California residents add sales tax) 
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Ask BYTE 


The VTR Blues 


Dear Steve, 

I want to use my Radio 
Shack TRS-80 for generating 
screen titles for videocassette 
training tapes, including 
graphs, etc. My problem is 
that when I plug the TRS-80's 
cable into the video recorder 
(instead of the monitor), | 
can't get a good recording. 

I replaced the TRS-80's 
monitor with an industrial 
monitor, and modified the 
cassette recorder's cable to 
plug into the video monitor 
and the VTR (videotape re- 
corder). 

As long as I keep the 
amount of writing on the 
screen to a few lines, the 


210 July 1981 © BYTE Publications Inc 


SHOPPING 
MAIL ORDER 
FOR APPLE? 


We will try to beat any 
advertised price! 
refer to our ad on pages 130-134 


consumer 
am computers 


ORDER TOLL FREE 


1 -800- 054-6654 


California (апа outside 
continental U.S.) 


(714) 698-8088 


Conducted Бу Steve Ciarcia 


videotape comes out fine. But 
if I try to put many lines on 
the screen, the result is 
sparkling, rippling letters, 
etc. Any more than four lines 
seems to drive the VTR 
crazy. Also, it seems that the 
writing has to be kept away 
from the right edge of the 
screen. 

The VTR I use is a Pana- 
sonic reel-to-reel unit that has 
selectable video-level control. 
In the automatic mode, the 
recorder doesn't work so 
well. I have to keep it on a 
low manual setting. Even on 
good recordings, the play- 


back gives a light gray back- 
ground with black smears 
running to the right of the 
letters. 
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Iusethis equipment for my 
work, but many TRS-80 
users must own VTRs. This 
idea is useful in schools for 
educational tape titling, etc, 
so solving this problem 
would benefit a lot of people. 
Paul Bendorius 
New York NY 


The more lines of text on a 
screen, the greater the band- 
width required to store the 
information. 

It sounds like you have 
two problems. First, using the 
cassette cable as you have 
provides no shielding and is 
probably very capacitive. Ex- 
cess capacitance will cause 
high-frequency loss and 
probably accounts for the 
sparkling and rippling letters. 
Second, apparently your 
VIR needs a better signal 
with more defined syn- 
chronization levels. The 
problem is due to the dif- 
ference between the standard 
I- to 1%-volt peak-to-peak 
video signal that the recorder 
expects and the almost 4 V 
output from the TRS-80, 

The video signal in this cir- 
cumstance is either black or 
white—there are no gray 
tones. The synchronization 
level is correct, but the high 
white level can be confusing 
your VTR. The white level 
should be at +1.5 V, the 


black level at +0,5 V, апа 
the synchronization level at 
0 V. 

I see no problem in directly 
recording this signal. My 
Magnavox VHS VTR has no 
problems even with a screen 
full of text. Other than open- 
ing your TRS-80 and chang- 
ing the values of R23, R27, 
and R28, there isn't much 1 
can suggest to you, Better 
cabling should help. 


. Steve 


Chip Off the 
Olid Program 


Dear Steve, 

| have some questions 
about PROM (programmable 
read-only memory) program- 
ming. Like many home- 
brewers, I'm strong on digi- 
tal, but weak on analog. 1 
have successfully built a 2708 
EPROM programmer, but | 
encountered a problem when 
attempting to program Intel 
2716s and 8755As undercom- 
plete computer control. The 
+26/+5 V programming/ 
verifying voltages com- 
plicated the control circuit. 
My circuitry came up with 
only +26/+4.4 V. The cir- 
cuit did manage to program 
the PROMs and verify cor- 
rectly, but obviously doesn’t 
meet Intel specifications. The 
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electronic mail or chat with Steve [TCE31 7) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 
sure to include "Ask BYTE” in the address. 


О Send me VTS/80 with SpellRite integrated: 
$590 including diskette, manuals, and 


* The easiest-to-use full-feature CP/M custom replacement keytops for my system. 
word processor is priced lower than the rest. О Send me VTS/80 alone: $295 including 
Hundreds of dollars lower! diskette, manual and custom replacement 

* Fastest-to-learn — basic features in one hour. keytops for my terminal. 

Full capability in half a day of use. (1 Send me Spellguard alone. I already own 
No complicated symbolic commands! c ^ c— — word processor. 


* First with color-coded replacement keys— 
color and legends indicate function. 
No menus cluttering the screen. 


for my Apple П. The priceis. —  , 
including diskette and manual. 
O Send me a copy of your comparison of 


* Kmega-supplied keytops are the reference VTS/80, Word Star and Magic Wand. 
card. One hundred fifty-page manual is My check for $ is enclosed. (California 
color-coded to the keys. residents add 6.5% tax.) Outside North 

* Optional SpellRite —the first authorized, America shipping is an additional $20. 
fully integrated version of Spellguard, a Name 
10,000-word-per-minute proofreader. Seat 

APPLE Il PRODUCTS City/State/Zip 

* Peachtree 40: we install, train and service Telephone 
Peachtree on the Apple in Northern Cali- Computer 
fornia. Call for pricing. та] 

“ Tax Preparer: too late for 1980, but time Piste 
to automate your tax record-keeping for '81. 

Free schedule updates for '81 forms, when Contact us or your local computer dealer. 


available from IRS. $150. 


* Real Estate Analyzer: evaluate cash flow, 
ROI, depreciation, etc., to determine the 
value of a potential or existing investment. 


$150. Kmega Microsoftware • 1080-Е East Duane Ave. 
CFM" Digital Research, Spellguard* ISA, Peachtree 40* RSI, VTS/80* Sunnyvale, CA 94086 “ (408) 730-9203 


NMP, Spell Rite" Ктера, Tax Preparer and Real Estate Analyzer* Telex 172246 
Howardsoft 
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Kmeqa 


Ask BYTE 


+27V 


2N2222 


requirements are necessary to 
program the output bits of 
the- PROMs? Would TTL 
open-collector outputs (eg: 
from a decoder) be sufficient, 
or would an active circuit 
with transistors be necessary? 
Robert A Servis 

Ann Arbor MI 


t 


switches between +26 and 
+5 V as you require, A logic 
0 input produces +26 V, and 
a logic 1 produces +5 V. 
Finally, as you've noted, 
there are few fuse-link pro- 
grammer schematics around. 
Perhaps a reader will send me 
one that I can forward to 


уои. . . . Steve 
TTL INPUT ГО I'm not exactly an analog 
"wizard" myself, but I have Incomplete 
designed a few EPROM pro- Interface? 
grammers. Perhaps you 
Figure 1 should look at the article I | Dear Steve, 


question is: given power-sup- 
ply voltages of +5, +12, and 
+26 V, can a transistor cir- 
cuit be designed to come 
within the Intel specifica- 
tions? 

I've wanted to use Texas 
Instruments’ 74S-series fuse- 


had no way of programming 
them. I have never seen any 
designs for a programmer for 
TTL PROMs As I see it, 
there are two problems. First, 
a controllable power-supply 
voltage like the one I attemp- 
ted would be required (except 


wrote in the March 1978 
BYTE for examples of 
voltage-level switching. (See 
"Program Y our Next EPROM 
in BASIC," page 84.) 
Concerning your initial 
problem, there is nothing in- 
herent in transistors that 
would preclude them from 
being set at +5.0 V, and it 
doesn't require much to do 


I enjoy reading your in- 
teresting prójects in BYTE. 
Your May 1980 project ap- 
peared at the right time; 
however, I am having some 
trouble adapting it to my 
system. (See “I/O Expansion 
for the Radio Shack TRS-80, 
Part 1," May 1980 BYTE, 
page 22.) 

І have the Heath H-89 all- 


like (transistor-transistor | with different voltages). the level shifting you need. in-one computer, which has a 
logic) PROMs in circuits, but Second, what kind of drive The circuit of figure 1 serial interface, and a Radio 
+5V 
10K T 
RESET МСС М 
DISCHARGE 
2^ 10K 6 
CLOCK P е OUTPUT 17 г 2-86 
ADJUST E 34 i 7 
THRESHOLD IG > B5 
+5v [36] Аү-3-1015 2248 4 
TRIGGER GND 1 9 Peirce 
2 1 я L7 B3 > PARALLEL 
11 
* 29 > B1 
0.0lAF 35 12 
116 ik 
E 
>87 DATA READY 
* MYLAR OR an STROBE 
POLYCARBONATE 
RESET 
DATA 
AVAILABLE 
DATA IN "HAC 
O.0luF +5V 
20 s 165 
OLD CONNECTION 
Figure 2 
*5V 
OUTPUT 
STROBE |с; ----- FROM 
DM8820 REMOTE 
RESPONSE B ави, Е 
RT 
ыы 
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SPEND $62.40 ТО 
READ THIS ADVERTISEMENT.* 


salesman generating 1.4 million dol- 
Ae: in sales annually for his company 

does so at the rate of $12.48 per 
minute. That’s expensive time—should it 
really be used in rummaging.through filing 
cabinets, writing long reports or talking to 
dozens of people looking for one small, 
crucial piece of information? 

Of course not, so you hire an accounting 
staff, customer support personnel, and mar- 
keting people to support the business and let 
your salespeople sell. But the overhead takes 
a large slice of that $12.48. 

A Delta system can do the work of a 
swarm of secretaries, a fleet of filers, a ton of 
telephones—simultaneously. It’s a highly 
developed work processing system that can 
maintain files, generate reports, process 
orders and do all routine office work with 
speed and accuracy. It lets your people get on 
with the business of making money. 


We at Delta Products have spent five years ` 


designing the most reliable, efficient Z80 
based microcomputer available on the mar- 
ketplace. It’s fast—some models use multi 
processors to eliminate the delays associated 
with other multi user systems. It’s expand- 


*(and save thousands later) 


Delta Products” 

15392 Assembly Lane 

Huntington Bech, CA 92649 
Telephone UT IE HHH- ] 49? 

TELEN; Ф DEI. TMAR HT BE 


able, allowing your Delta system to grow with 
your company's growth and change with 
your company's needs. And it's rugged; 
requiring a minimum of service or 
maintenance. 

But the soul of any computer system is the 
software; therefore, having perfected the 
hardware techonology, Delta is now dedi- 
cated to the development of application 
packages designed to warm the cockles of a 
corporate executive’s heart. Our ‘‘Uni-form’’, 
for example, will keep purchase orders, ac- 
count statements, sales and shipping orders 
indexed, cross-indexed and filed in any man- 
ner required. 

And when your Delta system has helped 
your business grow, it's ready to grow right 
along with you—every Delta System is com- 
pletely expandable and configurable. 

You have spent five minutes reading this 
advertisement, at a cost of $62.40 in potential 
sales. Have you calculated what a Delta 
system can save your company? (Hint: a 
Delta system can pay for itself in less than 24 
hours of time saved.) 

Call us today for the name of your nearest 
Delta distributor. 
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Shack Daisy Wheel Printer II, 
with a letter-quality print 
wheel and a parallel input 
(eight data lines and one 
strobe), I need a parallel in- 
terface from my H-89 to my 
printer. I have tried building 
the parallel interface ех- 
plained in your article, but 
can't get it to work. 

I can't afford to lose the 
money invested in my 
printer, and I don't want to 
part with my beloved H-89. 
So, what сап I do to complete 
this interface? I don’t mind 
buying an interface off the 
shelf, if it’s available. 

Olu O Ajala 
Madison TN 


There are two ways to 
approach your problem. One 
is to convert the H-89 to 
parallel output, and the other 
is to enable the printer to ac- 
cept serial input. Given the 
equipment involved, your 


YOUR PRINTER 


best bet is to attach a serial- 
to-parallel converter to the 
input of the printer. 

Figure 2 is a schematic of a 
300. bps (bits per second) 
serial-to-parallel converter 
that should solve your prob- 
lem. Set for 300 bps, no par- 
ity, and one stop bit, this cir- 
cuit will allow communica- 
tion between the machines. It 
should not be necessary to tie 
the printer handshaking lines 
back to the H-89 for the 
printer to operate. If you do 
this, however, use the input 
portion of the UART (univer- 
sal asynchronous receiver/ 
transmitter) IC1 to convert 
the parallel printer-status bits 
to serial. 

This circuit and other 
variations on the subject of 
serial-to-parallel and parallel- 
to-serial conversion were 
covered in an article I wrote 
in the May 1977 BYTE en- 
titled, "Come Upstairs and Be 


BISCOUNT PRINTER RIBBONS 


Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 


ж SPECIAL! BUY 10 and GET ONE FREE! 


PACK SIZARETAIL LIST*" 


YOUR WHOLESALE PRICE 


Respectable” 
. , Steve 


(page 50). 


Slow Memory Signals 


Dear Steve, 

The Intel 8080 micropro- 
cessor has an input intended 
to force the processor to wait 
for memory devices that have 
slow access times. Can you 
give me an example of a 
memory device that produces 
this signal? 

Irv Barditch 
Baltimore MD 


Generally speaking, mem- 
ory devices do not have out- 
put pins specifically designed 
to control microprocessor 
WAIT states. The WAIT in- 
put is controlled by separate 
circuitry. The usual method 
is to trigger a one-shot (a cir- 
cuit that produces a pulse of 
adjustable duration) from the 


device-select strobe (called 
CS) of the memory bank in 
use, The one-shot holds the 
WAIT line low for a specific 
period so that the memory 
has time to produce valid 
data. 

If you had a PROM (pro- 
grammable read-only 
memory) with a 1 ps access 
time installed at location 0000 
(to bootstrap load a system, 
for example), you would wire 
it as you would any other 
memory device (200 ns access 


time). However, the CS input 


on the PROM would have a 
one-shot attached to it that 
produced a 1 ys pulse. The 
Q output of the one-shot is, 
in turn, attached to the 
W AIT input of the processor. 
Whenever data is read from 
this PROM, the processor is 
automatically delayed by the 
one-shot. This delay would 
appear essentially trans- 
parent to the user, unless it is 


(0%: 


SIZE COMMENTS САТ. DROER# 


500" x 45’ | Nylon Incl Instr 
563" x45'| Nylon Jet Bik 
5634 x 45' | Nylon Jet Bik 
1" х 108' | Nyon Jet 81к 


RADIO SHACK ІРІП, LPV 
RADIO SHACK ІРІ, LPIV 

CENTRDNICS. MDDS 700 ta 703 
CENTRONICS 100, 101A, 102, 


13.95/cart 
18.95/3 pk 
18.95/3 pk 
26.33/3 pk 


8.95/Reload rib. only 
11.95/3 pk 
11.95/3 pk 
17.55/3 pk 


(8.95 ea) 
(3.98 ea) 
(3. 98 ea) 
(5.85 ea) 


103, 300, 301, 306, 308, 330, 

358, 388, 500, 501, 503, 508, 

588, 620, 820. 

{ CENTRONICS 704-705 

IBM -"SILVER DOLLAR" Sys. 
34, Sys. 32 MOLA, Series 
IMOL4974, 5256, 3287, 3770, 
3771-3774, 4974, 5100, 5103, 
8110, 5228, 5256, 5320MDI A 
IBM - HARMONICA 72”. SERIES 

|| |, MDO 4973/1, 3200, 3289, 


MOD 2. 

TELETYPE MOO 33, 2B, 35, 37, 
38, 88. 

DIABLO НҮТҮРЕ ІІ (M/S 8LK) НІ 
YIELD. FITS 70 PRINTERS! 

СОМЕ (FITS 80 PRINTER MODS) 

WANG M/S. 5541W, WC, 5581, 
WD, B5BIW, 2281W 

DEC Ve x 40YD. 

| [OEC '/ x 60р. 

NEC SPINWRITER 


9.42 ea 


2.40 ea 
9.3] ea 


18.00/3 pk 
6.85 ea 


17.77/3 pk 
20.12/3 pk 
2340/3 catt 


13.95/Giant Cart 
14.90/5 pk 


(13.95 ea) 
(2.98 ea) 


20.85/3 pk (6.95 ea) 


13.80/10 pk (1.39 ea) 


6.87 ea (6.87 ea} 


13.95/3 pk 
5.95 ea 


{4.65 ea) 
{5.95 ea) 


12.95/3 pk 
14.25/3 pk 
23.60/4 pk rb. reload 


(4.32 ea) 
(4.75 ea) 
(5.90 eal 


5/15" x 210' | Giant Cart 
9/15" х 30' | Nylon Jet Blk 


1/2" x 108^ | Nylon Jet Blk 


1/2" x 36' | Nylon Jet Blk 


5/16% x} 300,000 plus imp. 
“High Yield" 
1/4" x 310’ 
8/16 х 393’ 


1/2" x 120: 
1/2" x 180° 
1/2" x 51' 


5 mil High Speed 


Multistrike Film 
Multistrike Film 


Double Spools 
Double Spools 


TERMS: 


MINIMUM PURCHASE - $20 
PAYMENT BY: C.O.D.(UPS), CHECK, 
MASTER CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 

20 - 50 PACKS 10% 


51 - 100 PACKS 15% 
*UNDER $20, ADD $5 HANDLING. 
** APPROX. RETAIL. PRICE VARIES. 


ANCIE LABORATORIES 


9204 Baltimore Blvd. 
Colega Pak. MD 20740 


301-345-5000 (Wash. D.C. Local} 
301-792-2080 (Balto. MU Local) 
600-836-0967 (National) 
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NAME 
АООНЕ55 
СІТҮ 


ANCIE Laboratories 
9204 Baltimore Blvd. 
College Park, MD 20740 
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STATE 


301-345-6000 (Wash, D.C. Local) 
301-792-2060 (Balto. MD Local) 
800-638-0987 (National) 


ОТҮ САТ. АМТ. 


О Check Enclosed 


ГЕ) СОМА. 


O VISA 
О MASTER CHARGE 


ACCT. # 
EXP. DATE 


TOTAL 


MIN. ORDER $20 


PRICES SUBJECT TO CHANGE 


Circle 25 on inquiry card. 


Meet the HP Series 80: 


Hewlett-Packard newone-on-one 
computing systems for professionals. 


E — E Together, you can 
analyze technical 
problems and evaluate 
solutions. 

Rapidly and accurately. 


HP Series 80 personal computing 
systems provide the technical solutions 
you require. Quickly! Easily! Inexpen- 
sively! Analysis techniques that were 
formerly difficult and often impossible, 
become part of your everyday work 
routine. You can evaluate functional 
behavior, select variable alternatives, 
perform cost analysis...and тоге... а 
with greater accuracy and using more 
variables than you thought possible. 


SERIES 80, VISICALC™ 
PLUS AND YOU 


HP's VisiCalc™ PLUS is a major new 
software tool. It's an electronic worksheet 
that instantly recalculates results as you 
change the variables. You ask the what-if 
questions and immediately see their 
effects on your solution. No program- 
ming is necessary ...you can become 
proficient with VisiCalc'" PLUS in a few 
hours... and then watch your horizons 
broaden. VisiCalc™ PLUS features тапу 
powerful functions including statistical 
analysis tools and the entire HP Series 80 
BASIC math set. Plus graphics! Create 
professional presentations with curve-fitting 
plots, stacked or clustered bar-graphs, 
exploded pie-charts and line graphs, all in 
up to four colors, on paper or transparencies. 


ONLY FROM 
HEWLETT-PACKARD 


HP Series 80 personal computing 
systems are part of a forty-year tradition 
of electronic products built to uncompro- 
mising standards of excellence. Addi- 
tionally, HP Series 80 products are serviced 


me [DD ITI 


^ 


A ше, ^ 
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іші! Engineering 
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n- T - A by HP technicians and on-site service 
| EM Шз у contracts are now available. We urge you 
Cow - E p hg to judge for yourself with a hands-on, 
г! ч ай "y de one-on-one demonstration at your HP 
=. a == P is Ж dealer. For locations, call TOLL-FREE 
iret = Ti SS 800-547-3400, Dept. 283A, except 
Т || yl HNE TE: 8 Alaska/Hawaii. Іп Oregon call 758-1010. 
| Ш М. LM T " "e" “AR Or write Hewlett-Packard, Corvallis, 
Еч ғ. 


Oregon 97330, Dept. 283A. 


611/04 


CA Pacano 


HP Series 80 Personal Computers for Professionals: HP-85 ($3250*) апа HP-83 (%2250%) specifications: 
16K RAM expands to 32K, 32K ROM expands to 80K; CRT with integrated graphics; (HP-85 only; built-in 
therma! printer, cassette tape unit); Software includes VisiCalc™ PLUS, Information Management, Graphics 
Presentations, Surveying, Data Communications (Spring '81), Statistics, Regression Analysis, Math, Linear 
Programming, Waveform & Circuit Analysis, BASIC Training. HP peripherals include floppy discs, printers 


and plotters. VisiCalc is a trademark of Personal Software, Inc. 
*Suggested retail price excluding applicable state and local taxes— Continental U.S.A., Alaska & Hawaii. 


Circle 172 on inquiry card. 


Ask BYTE 


set for a long period. 
. Steve 


"Scope Trials 


Dear Steve, 

I'm faced with the decision 
to buy an oscilloscope or to 
continue using a homemade 
logic probe. What bandwidth 
'scope would you recom- 
mend: 30 MHz or 50 MHz? 
(The 16-bit micrprocessors 
are getting into the 10 MHz 
range, and I want my invest- 
ment to last.) The problem is 


You can extend the useful- 
ness and data entry speed 
of your TRS-80 by giving it 
the graphics and menu ca- 
pabilities of the Bit Pad One 


digitizer. 


With the Bit Pad and ! 


that the 50 MHz 'scope is 
twice the price of the 30 MHz 
one. 

I'd prefer a logic analyzer, 
but most are designed for 
specific microprocessors and 
are just too expensive. 

Mel K Schmuldt 
San Jose CA 


The choice of a 'scope must 
be a trade-off between re- 
quired operating needs and 
price. Rarely will you have to 
deal with the 20 MHz clock 
frequencies of the new micro- 


processors. Most likely you 
will just check to see if the 
clock is present. A frequency 
counter is the better instru- 
ment to measure period. 

In general, most of the 
signals you will be trying to 
observe will be at far lower 
frequencies. You would find 
very little difference between 
a 30 and 50 MHz 'scope when 
displaying a 1 MHz signal. 

More important factors to 
be concerned about when 
buying a 'scope that will be 
used primarily on digital cir- 


inventory information by 
merely checking boxes on 
printed forms. 

Bit Pad One, complete 
with stylus, specially de- 
signed plug-in TRS-80 in- 
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РЕ Д terface and power supply 
proper software, you can ` ДӘ cost just slightly over 
generate schematic dia- Ж $1,000. 

grams; describe sales - | If you don't have a digi- 
curves to your computer; enter alphanu- tizer, you are restricting your TRS-80's 
meric information by merely touching abilities. We'll gladly send you a list of dis- 
printed letters on a menu, огепіегогаегог tributors who have the Bit Pad One. 


EE Sunmagiaphict: 
Cor po BN 
35 Brentwood Avenue, Fairfield, 
CT 06430, (203) 384-1344 


"in di 


Е 
Hts. i 


Now, Bit Pad Опе" 

digitizer makes it easy to add 
graphics capability 
to your TRS-80! 


EIE EZ EJ CJ EJ E3 EJ ER EJ E3 Ea 


Circle 371 on inquiry card. 


cuitry are the precision of the 
trigger and sweep electronics 
and a dual-trace (not dual- 
beam) display. Frequently, 
'scopes are used to compare 
two signals while being trig- 
gered by a third. If the trigger 
circuitry is not particularly 
stable, the comparison of the 
signals is invalid and mis- 
leading (unfortunately, 
detecting these errors is very 
difficult). Also, it is often 
desirable to view the actual 
trigger signal or wait a 
specific time interval before 
starting the sweep. Trigger 
view and delayed sweep are 
expensive options. 

In my opinion, the most 
economical choice for a com- 
puter hobbyist is a 15 to 
25 MHz dual-trace ‘scope 
that has a time-base range be- 
tween 200 ns and 0.5 s (with- 
out the time-base magnifier), 
Vertical sensitivity should be 
at least 10 mV per division. 
Delayed sweep and trigger 
view are not necessary. This 
type of ‘scope probably costs 
about $1200. 

If you are planning to do 
digital design, then you must 
be more particular about 
your needs. The market is 
wide open, and it is not 
unusual to pay $5000 to 
$15,000 f or some ‘scopes. Му 
biggest complaint about top- 
end ‘scopes is that they have 
so many bells and whistles 
that you need a road map to 
find the on/off switch. 

Finally, if you are deter- 
mined to buy a 50 MHz 
scope, 1 suggest the Tek- 
tronix Model 455 (about 
$2200). A comprehensive list 
of the 'scopes on the market 
is available in the September 
1980 Electronic Products 
magazine. . . . Steve 


Dual- 
Purpose Modems 


Dear Steve, 

I read with interest your 
article "A Build-It-Yourself 
Modem for Under $50.” (See 
the August 1980 BYTE page 
22.) I'd like to try to adapt 
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David D. Thornburg 


compute Magazine, Novemberi December 


1980 


“Its superiority lies in three a 
ing fancy pictures (in color), p 


music, and printing English characters 
onto the screen. Though the Apple can 


do all these things, 
Atari does them better.’ 


Russell Walter 
“Underground 
Guide to Buying a 
Computer” 
Published 1980, 
SCELBI Publications 


C 


To find 
first | 


Atari graphics and sound stand in 
a class by themselves.” 


What computer people 


nary computer graphics box 


Ted Nelson 
Creative Computing Magazine, 


reas: draw- 
playing 
to set up in the living room.” 


are saying about 


omputers for people. | vic; 


out about the ATARI? 800™ Computer 
Yanc, ask your local computer dealer 
for a hands-on demonstration. 


Or call, 800- 538- A (In California 800- 672-1404) 


get рор tele 


For further information write: Atari Inc., Computer Division, 1196 Borregas Avenue, Sunnyvale, CA 94086 
Circle 34 on inquiry card. 


December, 1980 


“The Atari machine is the most extraordi- 


ever made...’ 


June 1980 


‘SO well packaged that it is the first per- 
sonal computer Гуе used that I'm willing 


Ken Skier, OnComputing, Inc. Summer 1980 


“well constructed, 
sleekly designed and 
user-friendly —expect 
reliable equipment, 
and strong maintenance 
and software support. 


ойнда 


A Warner Écovruricatiane Company (7) 


Dept. С-11 


Ask BYTE 


either your circuit or a com- 
mercial modem so that I can 
use my Apple II both for 
computer communication 
and as a deaf-communication 
device. 

I am planning to use older 
model teletypewriters or 
special-purpose units, such as 
the Magsat, for the deaf com- 
munication project. From 
what I've been able to deter- 
mine, they apparently 
operate at a lower transmis- 
sion rate (45.5 bits per 
second?), and they have no 
carrier frequency. 

What changes would be re- 
quired to make a modem 


IMPORTS 


EPSON MX-80 
Price Breakthrough - Call! 
Okidoto M-80 $417 
Okidata M-82 $617 
. Okidata М-89 $919 | 


serve this dual purpose? 
Also, where can I get more 
information on this subject? 
Jerry Black 

Oshkosh WI 


Remember that a modem is 
merely a tone generator con- 
nected to a serial-data 
stream. The common data 
rates are 110 or 300 bits per 
second (ie: the bit rate of the 
data stream). If you transmit 
at 45.5 bps (bits per second), 
the modem will operate at 
45.5 bps. The modem in my 
article is rated to work prop- 
erly from 0 to 300 bps. 

If the older units you men- 


NORTHSTAR ^ 


Burned ond tested- backed by fost worranty 
service. Find out why our prices, ovoilobiliry 
ond service moke usthe #4 source farthe #1 
5-100 system. Free games disk. 


Horizon 1 ФАК DD ........ E 
Horizon Il 64K Qd ........ 39295,00 


ALTOS 
NOW MORE FOR LESS 
AGS-8000-45 has 208K RAM. 1 Mg. on flogpys, 
6 serial ond 2 porailel pors. Upgrade w/Win- 
chester hard-disk drives ond rope bock-up. 
Multi-user of single user prices. 


ACS8000-15 $4795 


We partlcipore in orbirrorion 
far business and customers 


tioned have no carrier fre- 
quency, they are probably 
20 mA current-loop devices. 
The modem output can be 
converted to 20 mA with a 
single-transistor circuit. Such 
a circuit was given in my June 
1980 "Circuit Cellar" article. 
(See “An Answer/Originate 
Modem, " page 24.) 

Finally, 45.5 bps is a func- 
tion of the clock rate pro- 
vided to the transmitting 
UART (universal asynchro- 
nous receiver/transmitter), A 
serial interface designed for 
110 bps can be converted to 
45.5 bps by lowering the 
clock from 1760 to 728 Hz. 


Duy а 16K Atari 800 for 
5778 
ond ger 1 ода. 46K for 519 ond/ar 410-559 
Stor R, $27 - Joysticks $514 - 810 Drive $4.49 


ZENITH 


The all-in-one computer thors backed by 
your locol Zenith/Heath service center. Green 
Phosphor screen ond CP/M included. 


289 w/48K 2 SIO's ....... - $2249 | 


ADDS Viewpolnt 


At 45.5 bps you would pro- 
bably use 2 stop bits. 


. . Steve 


A Loaded Question 


Dear Steve, 

I got into computing a few 
months ago with a 16 K-byte 
Level II TRS-80, and I love it. 
So far I only have one prob- 
lem: loading programs. 

How do I load two or more 
programs at once? For exam- 
ple, I would like to combine a 
number of game programs in- 
to one program for my four- 
year-old daughter, along 
with a menu so I won't have 


The new leoder! Detachoble keybootd. 
extra роп, 3 function keys, numeric 
keypad. 24х80. R5-222. built ond backed 
by ADDS. 


$589 


through the Dener Business 
we Duteou of Motlcopo County. 


Scottsdale Systems. 


6730 E. McDowell Rood, Suite 410, Scottsdale, Arizono 85257 


= (602) 941-5856 С“ 


Open 8-5 Mon.-Fri, 


9500/9501 .......... $1274.00 
Datosourh 

DS-180 .............. 21949.00 | 
ТІ 810 Basic ........ $1499.00 


Zenith Z-19 
Sorac IQ 420 
Soroc IQ 135 
Hazeltine 1421 


MAIL ORDER ONLY —— 
2% cash discount included / charge cards add 2%. Prices subject to 
change, product subject to availability. Arizona residents add 5%. 
Ғ.О.В. point of shipment Scottsdole. 0-20% restocking fee for 
returned merchandise. Worranties included on oll products. 


MEC 5510 
Diablo 630 $2295.00 
C. Itoh Storwriter ... $4495.00 
NEC 5520 ........ 22089.00 


$2689.00 


МРІ 9965 ...................... 3719.00 


POWER-ONE 
D.C. POWER SUPPLIES 


Our customers select their favorite models 


The choice wasn’t easy. Not with 105 open frame 
linears and a full switcher line to choose from. Still, 
the top models of the past year — proudly pictured 
below — have been named. 

Actually, this is a statement of Power-One’s most 
popular D.C. power supplies — as determined by our 
customers. Obviously, applications vary widely, from 


small floppies and micro-computers to large main- 
frame systems. 

But one thing they all have in common. They're built 
by Power-One. Which means the most reliable power 
supplies available, at the lowest cost possible. 

So take a look at our entire line. Send for our new 
1981 Catalog and Facilities Brochure for details. 


SINGLE OUTPUT 


MULTIPLE OUTPUT 


Switchers QUME PRINTER SUPPLY 


e Hi-Tech Design Se ea "Sp маде Дес 

е High Efficiency - 75% min. ПШ | р" 
Гора дие ену D Ill: seem t = тии: 
• 115/230 VAC Input ЕТ, mun. > m [EE 

e 20 msec Hold-up ПП TTE 

* Totally Enclosed 5V to 24V Models 5V Q 20A -12V Q ЗА 


Two Year Warrantee 
e 24 Hour Burn-in 


+15V @ 4.5A/16A Peak 
SP305 : $345.00 


WINCHESTER SUPPLIES 


2 Models to Power any 
Manufacturer’s Drive 


User Selectable 
SHQ-150W : $295.00 


8.0” FLOPPY SUPPLIES 


SF, 100W : $170.00 
SK, 200W : $250.00 


Disk-Drive 5%” FLOPPY SUPPLIES 


Powers Most Popular 
Drives 

7 "Off the Shelf" Models 
Powers Drives & Controller 
UL & CSA Recognized 
115/230 VAC Input 


CP205, 1 Drive : $69.95 
CP206, 2 Drives : $91.95 
CP162, Up to 4 Drives : $120.00 


CP340, 1 Drive : $44.95 


CP323, Up to 4 Drivers : $74.95 CP379, CP384 : $120.00 


Open-Frame Linear DUAL OUTPUT 


e Industry Standard 
Packages 

e 115/230 VAC Input 

e +.05% Regulation 

e Two Year Warrantee 


24V @ 2.4A 


A ! 24V Q 12A | 5V Q 6A 
4 се езе ке M 12V @ 17А 28У @ 1.0A | 12V Q 3.4A 28У Q 2.0A | +12V Q 1.0A or 
eia 15V Q 15А 250V @ ОЛА | 15V @ 30А 48V @ 1.0A | +15V Q ОВА 


HB Series : $24.95 HC Series : $44.95 to $49.95 НАА15-0.8 : $39.95 


ПИН ВИТРАТ 


nis dius етае 
system power loss. 
Monitors AC line and 
DC outputs. 
+ 12V @ 1А ог Allows for orderly data- 
+15V @ 0.8A Save procedures 


HBAA-40W : $69.95 PFM-1 : $24.95 


+12V @ 1.7A ог 
+15V @ 1.5A 


HBB15-1.5 : $49.95 


+ 90V to + 15V @ 0.4A 
HTAA-16W : $49.95 


PFM-2 : $39.95 


NEW ‘81 CATALOG & 
FACILITIES BROCHURE 


Get your free copies now! 
Phone or write us direct, or circle the 
reader service number 


(ӘРПШЕГ-ППЕ 


ILL. РПШЕГ SUPPLIES Circle 318 on yt card. —= 


Power One Drive • Camarillo, CA 93010 • (805) 484-2806 • (805) 987-3891 « TWX 910-336-1297 


Ask BYTE 


to keep loading the tape. 
Could you recommend a 
SYSTEM tape that could do 
this? 

I tried a Radio Shack re- 
numbering program to set the 
lines of each program far 
apart, but when I execute a 
CLOAD, it wipes out every- 
thing previously stored. 
Dave Bower 
Virginia Beach VA 


CLOAD оп а TRS-80 
clears any previous program 
before it starts loading (ex- 
cept the memory area re- 
served when you answer the 
MEM SIZE? prompt). Every 
BASIC program, regardless 
of the line numbers, starts 
loading at the same point. 

On a 16 K-byte Level II, 
you only have two alter- 
natives. The first (what most 
people do) is to load the pro- 
gram each time you want it to 
run. A separate tape is re- 
quired for each program. The 
second approach is to rewrite 
all the game programs to fit 


within 16 K bytes. 

To do this, you would type 
in the first game to have the 
line numbers from 2000 to 
3000, for example, the second 
from 3010 to 4000, the third 
from 4010 to 5000, and so on. 
Lines 0 thru 1999 would be 
reserved for a menu that 
allows you to select which of 
the games you want to run. If 
you select Game 2, for exam- 
ple, a GOTO statement 
would send the interpreter to 
line 3010 to start execution. 

The only way to get the 
flexibility you want without 
rewriting all the programs is 
to add a disk system. With а 
disk, you can write a short 
menu program that loads the 
games you want to play ex- 
actly as you have described. 
If you feel adventurous, my 
March 1981 "Circuit Cellar" 
article is on how to build an 
Expansion Interface for the 
TRS-80 Model I. (See "Build 
the Disk-80: Memory Expan- 
sion and Floppy-Disk Con- 
trol," page 36)... Steve 


Bus Transfers 


Dear Steve, 

I may buy a Compucolor II 
computer system because 
this integrated color system 
has most of the requirements 
that I am seeking. Most im- 
portant is its resolution and 
color capability; however, its 
bus structure concerns me. 
My question is this: are there 
any products available that 
allow peripherals designed 
for the S-100 bus to be used 
on the Compucolor’s 5-50 
bus? 

For other projects that I 
have in mind, I have looked 
into boards designed for the 
S-100, but they, of course, 
would make the S-50 a liabili- 
ty. I can see that the same 
signals would not be readily 
available from the 8080A as 
from a Z80 microprocessor. 
For example, take the signal 
MWRITE: aside from the fact 
that this particular signal is 
not available from an 8080A 


pin, I'm not sure that it could 
be emulated. Has anyone ac- 
complished this, or at least 
managed to change an 8080A 


system to a Z80-based 
system? 

Daniel W McAndrew 

Bel Air MD 


I haven't seen an S-50-to 
5-100 bus converter, but that 
doesn't mean there isn't one. 
If that is your main con- 
sideration for buying the 
Compucolor Il, you might 
want to look around. 

As for the 8080, Z80, and 
S-100 incompatibility: there 
are a variety of interfaces 
available, and the MWRITE 
Z80 signal is easily synthe- 
sized with a few gates. A 
good book that covers all 
these buses (and conversions 
between some of them) is The 
S-100 and Other Micro 
Buses, by Elmer C Poe and 
James C Goodwin (Indiana- 
polis IN: Howard W Sams & 
Company). I paid $5.95 for 
it... . Steve 


Colorful Graphics Programs for Apple ll, Atari, TI 99/4 
LAND WAR: a4 unique computer war game. 


Similar to board war games, but the playing 
field is drawn on the screen in hi-resolution 


color. 


The players must maneuver infantry and 


armored units over terrain that includes rivers, 
forests and cities. To win, a player must occupy 
his opponent's city, and destroy his opponent's 
armies, Two players can oppose each other, or 
one player fight a computer general. 


All this for only $20.00 


Apple II with 24K RAM; Atari with 24K RAM. 
Not available for ТІ 99/4. 


COLOR SOFTWARE, PO Box 24214, Indpls, IN 46224 


Name : 
Street: 
City: 


State: Zip: 


Send for illustrated catalog 
with these and other programs 
which all make full use of 
the graphics capabilities 


of these computers. 


220 шу 1981 © BYTE Publications Inc 


Computer: 
___ Apple II 
Atari 


__ TI 99/4 


Programs desired: 

. . Land War ($20 
___ Startrek ($15 
___ Dry Well ($15 
___ Baseball ($25 


Add one dollar for 
first class postage. 


Total 
enclosed, 


3-D STARTR EK: Play the popular computer 


game in three dimensions instead of two. 


Hi-res- 


olution display shows stars and Klingons scaled 
according to distance from the Enterprise. 
Discover new planets, destroy Klingons, and save 


the Federation. 


$15.00 


Apple II,32K RAM; Atari,16K RAM; and ТІ 99/4. 


DRY WELL: Entertaining strategy game of 


oil exploration. 


Discover the pattern of the oil 


deposits and maximize the profits of your oil- 


drilling company. 
ent every game. 


$15.00 


Pattern of deposits is differ- 


Apple II,24K RAM, ROM Applesoft; Atari, 16K RAM; 


TI 99/4 


MAJOR LEAGUE BASEBALL: 


Strategy game based on 1980 Major League teams. 
You manage your favorite team and make all the 
decisions. Includes 26 teams with 25 players per 
team. Also includes utilities to make and modify 


your own teams, 


$25.00 (on disk) 
for Apple II only. Requires 48K RAM, ROM Apple- 


soft, and one disk. 


Circle 63 on inquiry cárd. 


Books Received | 


The Architecture of Pipe- 
lined Computers, Peter M 
Kogge. New York: McGraw- 
Hill, 1981; 16 by 24.5 cm, 334 
pages, hardcover, ISBN 0-07- 
035237-2, $27.95. 

The Art of Computer Pro- 
gramming, Volume Two, 
Second Edition, Donald E 
Knuth, Reading MA: Ad- 
dison-Wesley, 1981; 16.5 by 
24.5 cm, 688 pages, hard- 
cover, ISBN 0-201-03822-6, 
$25.95. 

Basic Computer Logic, 
John R Scott. Lexington MA: 
D C Heath & Company, 
1981; 16.5 by 23.5 cm, 233 
pages, hardcover, ISBN 0- 
669-03706-0, $21.95. 

Computer Systems Perfor- 
mance Modeling, C H Sauer 
and K M Chandy. Engle- 
wood Cliffs NJ: Prentice- 
Hall, 1981; 18.5 by 24.5 cm, 
352 pages, hardcover, ISBN 
0-13-165175-7, $18.95. 

Data File Programming in 
BASIC: A Self-Teaching 
Guide, L Finkel and J R 
Brown. New York: John 
Wiley & Sons, 1981; 17.5 by 
25.5 cm, 338 pages, soft- 
cover, ISBN 0-471-08333-X, 
$9.95. 

8080/Z80 Assembly Lan- 
guage: Techniques for Im- 
proved Programming, Alan 
R Miller. New York: John 
Wiley & Sons, 1981; 17.5 by 
25.5 cm, 318 pages, soft- 
cover, ISBN 0-471-08124-8, 
$9.95. 

Essentials of Project Man- 
agement, Clifford F Gray. 
Princeton NJ: Petrocelli 
Books, 1981; 16.5 by 24.5 
cm, 241 pages, hardcover, 
ISBN 0-89433-101-9, $17.50. 

Formal Specification of 
Programming Languages: A 
Panoramic Primer, Frank G 
Pagan. Englewood Cliffs NJ: 
Prentice-Hall, 1981; 16 by 
23.5 cm, 245 pages, hard- 
cover, ISBN 0-13-329052-2, 
$19.95. 

How to Get the Most from 
Your Chess Computer, Julio 


Kaplan. Great Neck NY: 


RHM Press, 1980; 13.5 by 
20.5 cm, 138 pages, soft- 
cover, ISBN 0-89058-046-4, 
$8.95. 

Information Processing 
Systems, Second Edition, 
William 5 Davis. Reading 
MA: Addison-Wesley, 1981; 
20 by 24.5 cm, 504 pages, 


hardcover, ISBN 0-201- 
03183-3, $18.95. 
Inside BASIC Games, 


Richard Mateosian. Berkeley 
CA: Sybex, 1981; 18 by 23 
cm, 325 pages, softcover, 
ISBN 089588-055-5, $13.95. 

Interactive Videotex: The 
Domesticated Computer, 
Dimitris N Chorafas, Prince- 
ton NJ: Petrocelli Books, 
1981; 16.5 by 24.5 cm, 263 
pages, hardcover, ISBN 0- 
89433-127-2, $21.95. 

Karel the Robot, A Gentle 
Introduction to the Art of 
Programming, Richard E 
Pattis. Somerset NJ: John 
Wiley & Sons, 1981; 16.5 by 
23 cm, 106 pages, softcover, 
ISBN 0-471-08928-1, $5.95. 

Man-Machine Systems: Ін- 
formation, Control, and De- 
cision Models of Human Per- 
formance, T B Sheridan and 
W R Ferrell. Cambridge MA: 
MIT Press, 1981; 15.5 by 23 
cm, 452 pages, softcover, 
ISBN 0-262-69072-1, $12.50. 

MICRO/Apple, Ford 
Cavallari, Chelmsford MA: 
Micro Ink Inc, 1981; 16 by 23 
cm, 216 pages, softcover, 
ISBN 0-938222-05-8, $24.95. 
All the programs introduced 
in MICRO/Apple are on a 
5-inch floppy disk (DOS 3.2 
format), which accompanies 
the book. 

Oscilloscopes, S Prentiss. 
Reston VA: Reston Pub- 
lishing, 1981; 16 by 23.5 cm, 
161 pages, hardcover, ISBN 


| 0-8359-5354-8, $16.95. 


Pascal Primer, D Fox and 
M Waite. Indianapolis IN: 
Howard W Sams & Com- 
pany, 1981; 22 by 28 cm, 208 
pages; softcover, ISBN 0- 
672-21793-7, $16.95. 

6809 Assembly Language 


FORTRAN IV 


. for CP/M 


"| needed a FORTRAN with 
COMPLEX as well as REAL and 
DOUBLE precision arithmetic, 
that would produce relocatable 
code and link in assembly lan- 
guage subroutines. It also had to 
be a FORTRAN that was easy to 
use as well as being a complete 
implementation. SuperSoft/SSS 
FORTRAN is the only пісгосот- 
puter FORTRAN that met my re- 
quirements.” 

Supersoft makes full WATFIV 
FORTRAN IV available to micro- 
computers. Supersoft/SSS FOR- 
TRAN meets and exceeds the 
ANSI 1966 standard. The com: 
piler supports many advanced 
features including: variable 
character strings and recursive 
subroutines with static variables. 


Fully compatible RATFOR is also 


available. 
FEATURES 


Code ROMable '' GOM” files or 
generation: intermediate code files 
(saves disk space) Ех- 
ternal routines may be 


called.Relocatable format. 


Data types: Byte, integer, real, dou- 
ble precision, complex, 
logical, character and 
varying length strings. 

Operations: АІ! standard operations 
plus string comparisons, 
assignments, and .XOR. 


Constants: Hexadecimal, decimal, 
and character literals 
with features to imbed 
control characters. 

Statements: ANS! 1966 standard with 

multiple statement lines. 

Map, List, and Symbol 

table output options. 

HO: Read, Write, Append, Re- 
wind, Close, Delete, Re- 
name, Search, Sequen- 
tial and Random I/O on 
disk files. Supports all 
CP/M devices. 


System Requirements & Prices 


SSS FORTRAN requires a 32k CP/M 
system. ZBO only. 
SSS FORTRAN with RATFOR: $325 


Controls: 


SSS FORTRAN alone: $250 
Manual only: $ 25 
RATFOR alone: $100 
Macro Assembler: $ 80 


CP/M Formats: 8" soft sectored, 5" Nor- 
thstar, 5" Micropolis Mod Il, Vector MZ, 
Superbrain 00/00. Apple lt + 


Ali Orders and General 
Information: 

SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot 
359-2691 
(answered only when technician 
is available) 


Line: (217) 


"At last, a FORTRAN that will 


run my large mainframe 


programs.” 


SuperSoft 


First in Software Technology 


“СР/М REGISTERED TRADEMARK DIGITAL 
RESEARCH 


SSS FORTRAN is the copyright of 
Small Systems Services. Urbana, Illinois 


TRANSISTOR SPECIALS 
2N1307PNPGETOS ... $ 40 
2NADAAPNPGETOS ` 

HEPG6O14 — PNPGETO.3 


CPU's & RAM's 
SUPPORT даз 2x 


AMI – 4027 46 ал — 25 mcm — .50 TIP 121 — NP WITCHING - 
CHIPS 4116-3 -375 | 402 — 25 408 - ы ai — 25 mcs — 70 ШУ COM к. ; 
4116-2 - 475 ЛЕН 3 чш eS le МВҒ-8004 a CB AF TRANSISTORNPN | 
кыл —5% оз — 0 | ies - 0 awsm С 225 ami — ж 022 o $400 
aL — 1295 2102-4 — .80 400g — 45 4035 -»7 4M — 75 74690 — 50 
— due we ЗІ и ж а и т 
nz - 250 MK409611 — — 295 402 — 25 4013 — 100 4518 — 195  74C157 — 175 2N3919NPNSi TO.3RF 
ка — 3.60 TMS4045.25— 6.50 4033 — 37 404 - 78 4516 — 100 74C160 — 12 N1420NPNSi TOS 
EXE - 290 MS4050NL - 3.85 4014 — 70 4045 — 90 ‘4590 — 270 74С161 — 1.15 
- 235 2101-1 ~ 245 a - m P 50 4553 — 2% Mere. nr 
~ - AS 7с00 — Facies — 125 
0225 - 450 210786280  — 1.75 4017 — 70 4р 45 ЖС 3 Jcu3- 130 
8251 - 695 ММ5270 - 3.45 4018 — 42 405: — 80 HMCM — 40 74СПА-- 130 2N3904NPNSITO 92 
8259 - 695 МКАСОВР - 1.95 4019 — 45 ом2 110 з — .30 274С175 — 120 2N3906PNPSi TO-32 . . 
£257 (AMB5171 — 8 95 IM7001 — 6.95 4020 — 70 4053 = 110 "Me — 27 Ж - 130 2N5296 NPN Si TO-220 
iio d - т К-т. m 2М6109РҚР5 TO 220 
4022 =~ 100 4069 25 74C20 — 27 740928 — 685 2NG308 NPNSi TO.3 
827 ER - TIP3IBNPNSrTO.220 . 
FD178! — 34.95 з 3 TIP32BPNP 510-220 


TIP34PNPSi 
ТІР 121" NP SiU84 


UART's 


АҮ5-1013 - 3.75 


ТТІ ІС SERIES 
700- 17 222- 4 "same. 1.20 
740) -= Y 7473- Жж 7463- 95 
7402- 17 %74- 42 74164 — BS 
7403- 17 7475 — 43 74165 — 85 
7404 — .24 7475 — 45 74166 — 105 
7A05 — 24 7480 — 45 74170 — 1.60 
740660 — 33 7883 - 60 74173 — 1.30 
7407 — 35 748- 75 7474- .B5 
7408 — 7 7486- 42 74175 - 75 
7408. 24 7489 — 160 24176. .75 


SPECIALS 


14 PIN HEADERS .,,,..,......,..... 3/9100 
16 PIN HEADERS ,,,,............... .40 
24 PIN НЕАГЕНӨ.,................... 7B 
40 PIN НЕДБЕН6....,.,...,..........1,10 


COM2017 - 3. 75 ; 
INTERFACE 825129 " 325 
& DRIVERS 825 131 — 3.95 


1488 - 2.9 AM9218C — 6.95 


М8. - 10 взш - 775 M SOPINEDGEBOARDCONN.....,,.,...395 M ren- 22 mmo 5 ос 5 
amo - 2% — 28PIN EDGEBOARD СОММ...........250 M мх2- Z мз- s аш 19 
B3 - 25 REGISTERS 50 PIN RIGHT ANGLE CONN, ,,.. ...... 3.95 Ко a b An i 
Б - 20 Шар ЖК” 20 РІМ RIGHT ANGLE СОММ.....,......2.25 Ба Е 2 ber 3 r3 n E Жа | 
8938 200 MM1403 —135 4 ea. 2BIBROM'B ,,,,.......... 2600 7420- 9 М07- 35  7494— в { 
ЕКЕНІ ЛИС аста E EE ® 
ММ5016 -250 М ГТЗ... 7427- 35 7423- 4 74197 - 87 
SOLID Mwsoss | -259 MM BBIGAE G4Kx1 RAM........ — m M Ию- s м- 6 5-5 
STATE MM5057 -250 15% Discount all 74t$and S series 7437 27 74М5- % bou = 5) 
SALES ММ5058 250 Ш tact ah А-6 
"AS ж” 20% Discount ma мысы 49-19 | 
| 340T and 320T regulators 7442- 50 74153- 55 ыы Cd "^ 
PRINTED CIRCUIT BOARD | 8-08 as M 
ыы er SPECIALS GOOD THRU JULY 1981 mar - 5 HE- woe э | 


EPOXY BOARD 1/16" thick 
SONB. scuto зе Л ote e+. DI$2.60 


TAREA BI 


CRYSTALS $3.45 ea. 


2.000 MHz 6.144 MHz 
4,000 MHz 8.000MHz 


WE SHIP OVER 95% 
OF OUR ORDERS 


РЕМ | ЗА = 25A 
ЖЕ” 


EPOXY GLASS VECTOR BOARD 


3000 н: MEA | WITHIN24 HOURS 00 | 8071301220 

1/16“ thick with 1/10" spacing 4 z z 400 165) 330 
imin are 5.000MHz 18.432 MHz OF RECEIPT = 3 

4У x 6% үү" | à | 20.000 MHz Eon LE 1%” 40 


СІР SOCKETS 
BP 17 22Р 30 
up 20 MPA Ж 
"BP 22 аһы 40 
ВР 25 40PIN 60 


MINIATURE MULTI-TURN TRIM POTS 
100, 500, 5K. 10K 250К......... $.75 each3/$2.00 


DATEL'S DAC -08EQ 
8 bit DAC — $7.95 


INTERSIL DGIIBP ANALOG SWITCH/ 

2 CHANNEL ОН!УЕНб.._.............. 
INTERSIL, ICL 104-12 CPL 12 ВІТ 

AD CONVERTER... 
REDICON SAO 1024 ANALOG SWITCM .. . 


ALCO MINIATURE TOGGLE SWITCHES 


Ax» x MSM 70 МТА ОБСТА: ноки: croi cts 51.70 74.500 — "4.59 - 50 7415192 9 
ны: юэ ме 6 E 5 MSD 206 P-DPDT CENTER OFFLEVERSWITCH ..., $1.85 741501 — 22 74592. о 74519 - 110 B 

HSH Ш — 12 Cas 74574 140 24502- 22 74453- 0 74LSI95— 9 
мы P 745133 140 745175 1.40 741.503 — .27 74596 - 50 маи» „шю E 
Jason aa аз 54 Ai 10 ТАБА - 27 7451002 — 47 745197 — 90 BM 
451 қ 

"AH 3» ns 110 Ашы 150 ае у 8-22 ss 

nsn Ж 745140 100 74650 150 : 7415 т 7415112 45 404-160 

м0 ш 745153 110 4520 1.50 [55A БА | 35A 110A. TEN = 2 74Sn3— 45 — 7ASMI. 16 

ES и, GEI "УТ 10% | .45| 6] 1.490 74510- 25 74514-.55 — 7AS23 — 160 

-— LM 20 | 0| gol tae) 8 TO LSN — . 748122 — 75 — T4524 — 2.60 

7 WATT LO 65 LASER 400 | 1.20 | 146 12.50 12 00 74512- 74625- 50 JASz35- 2.25 

600 1 80 35.60 1500 LSI ~ 74.5128 — 90 745247 – 75 

DIODE IR $8.95 74514 — 7ALST32 — бо та5м8- 110 

2 74,615 - 74L8136 — 90 7ALS251 — 1.29 

25 watt Infra Red Pulse (SG 2006 equiv.) FP 100 PHOTO TRANS ...... : 74520- . 7ALSI38— 75 — 74523 — 1,00 

i n д} RED, YELLOW, GREEN or AMBER LARGE LED's 2^ ... .6/$1.00 74L521 — 715139 — 70 
Laser Diode (Spec sheet included}! $24.95 


RED/GREEN BIPOLAR LED's. . eens 1 гы. 55 741522 – O МЕРЫ LIB 745258 — 90 
243820 РҒЕТ.,............,.5.45 MEEDSHIRUED. есен TTD КЕТТЕТІ $ 15 741,526 - а - 115 74.5258 ~ 1 50 
23 5457 NFET. МЫ 5 d MRD14B PHOTO OARL. ATOR ......................... $ 50 741527 — , HASHA - 118 745206 — ж 
wan Mater ct RAE ТІ-118 OPTO-ISOLATOR . i v ASTE too silere cerise e NO "EM - 7415156 — 118 745273- 125 
242646 М.Л.................. $ 45 [| WSOPTOISOLATOR..,...... C seen eee 8 65 
ER 900 TRIGGER DIODES.. ,.. 4/51.00 IWATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 8.2, 9.1, 10, MSR- . 145160. 100 — 745283 
2N6028 PROG. UJT. ..... .... $ 55 12, 15, 18, ог 224 . wii А панни е ВОЮ 740537 — . 74LS161 100 7alS200_ | 


74.538 — . 74,8182 — 100 74 5293. . 


30 
8ü 
9) 
741503 - 1.00 AGE — 80 
80 
Юю 
ю 


; SFC 5301 ^ БОР РВУ 7308 a 7415164 — 1.00 745268 — 
bosses — — FAST RECOVERY DIODE (35ns|! ..$225 ]ouu:- 74.5108 — 125 745367 . 


TALSIES — 1.75 74.5309 – 
74.5170 — 170 74537] 150 B 
74 513— .90 24524. 96 
зан - іш 7445277 - 150 
7415125 — 1.00 74.5306 — 50 
2415181 - 2.50 748393 - 1.50 
7415 190 -- 125 74.5670 — 2.50 


TANTALUM CAPACITORS 


.220Е 35У 5/$1.00 10UF 10V —$ „40 
TUF 35V 5/51.00 220Е 10у -% X 
.680Ғ 35V 5/$1.00 I5UF 16V 3/$1.00 
TUF20V  5/$100 30UF6V  B/$1.00 
2.2UF20V 5/$1.00 33UF20V $ .80 
3.3UF20V 4/5100 47UF20V % B 
4.7UF 35V 4/5100 100UF 10V $ 70 
6.8UF35V 3/$1.00 120UF6V & 75 


% 
35 
60 
80 
35 
30 
25 
2s 
35 
AB 
E 

mgm. X 745157 - 85 74529- 20 
40 
35 
35 
40 
55 
75 
25 
25 
80 
85 
76 
45 
95 


T 1.10 7415191 — 1.15 81597 – 1.10 | 
ман- X 2415192 — 90 811598 — 110 


м { Ж - 5 
LMD 7a сз (М358 — үр 710 — 45 
м A С - 40 


AUDIO POWER AMPS 

Si 1010 G 10 WATTS .. $ 7.50 
Si 1020 G 20 WATTS .. $11.00 
Si 1030 G 30 WATTS .$13.50 
Si 1050 G 50 WATTS . $25.00 


_200 PRV 1A LASCR .95 
RS232 


IN 4148 (IN914) 
15/$1.00 


.5V at 800ma SOLAR CELLS 
3" diameter $4.35 


7 SEGMENT DISPLAYS 


CAX?8 . 1.95 
САЗ078 — 1.60 
x 95 


35. 
(М318 — 1.20 


REGULATORS 


CONNECTORS FSC 8024-4 digit DL-707 С.А. .3”....9 .75 
5 C.C.8" display .....%585 DL747C.A..87....91.50 | Ma "122 Beeren ob 45 
B25P male..... $3.25 FND503C.C.5"...$ 85 FND810.87CA ....$1.95 | xzxsvaa © $575 Mari iode, d | 
DB 255 female ... 54.25 FNOSI0C.A..5”...$ .85 FNDBOS.B^CC ....$1.95 | 29908 Уә $8351 қау О, 
с ПР" 2 7 , 
кэй, О { DL-704-.3* C.C, .... $ 85 | ET thu liv $ 0 rente t Ly aA зі 


POSTAGE ADD 10% FOR ORDERS UNOER $20.00 TERMS:FOB CAMBRIDGE, MASS, SENO CHECK SEND $.25 FOR OUR CATALOG 


OR MONEY ORDER. MINIMUM TELEPHONE, FEATURING TRANSISTORS & 
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 C.O.D. PURCHASE ORDER OR CHARGE $2000 RECTIFIERS. 145 HAMPSHIRE 
ADD 3% FOR ORDERS ABOVE $50.00 


MINIMUM MAIL ORDER $5.00. ST.. CAMBRIDGE, MASS. 02139 


TEL. (617) 547-7053 


WE SHIP OVER 95% 
OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 


TOLL FREE 1-800-343-5230 


SOLID STATE SALES 


P.O. BOX 74B 
SOMERVILLE, MASS. 02143 


222 July 1981 © BYTE Publications Inc 


Programming, Lance A 
Leventhal. Berkeley CA: 
Osborne/McGraw-Hill, 
1981; 16.6 by 23.5 cm, 553 
pages, softcover, ISBN 0- 
931988-35-7, $16.99. 

68000 Microprocessor 
Handbook, Gerry Kane. 
Berkeley CA: Osborne/ 
McGraw-Hill, 1981; 18 by 
23.5 cm, 113 pages, soft- 
cover, ISBN 0-931988-41-1, 
$6.99. 

Software Maintenance 
Guidebook, R L Glass апа R 
A Noiseux. Englewood Cliffs 
NJ: Prentice-Hall, 1981; 15.5 
by 23.5 cm, 193 pages; hard- 
cover, ISBN 0-13-821728-9, 
$21.95. 

Stalib, A Statistical Com- 
puting Library, W M 
Brelsford and D A Relles. En- 
giewood Cliffs Nj: Prentice- 
Hall, 1981; 21 by 28 cm, 427 
pages; softcover, ISBN 0- 
13-846220-8, $17.50. 

Structured Requirements 
Definition, Ken Orr. Topeka 
KS: Ken Orr & Associates, 
1981; 24.5 by 28 cm, 236 
pages, softcover, ISBN 0- 
9605884-0-X, $25. 

Understanding FOR- 
TRAN, Second Edition, M 
Boillot. St Paul MN: West 
Publishing, 1981; 18.5 by 25 
cm, 505 pages, softcover, 
ISBN 0-8299-0355-0, $14.95. 

Using BASIC, К Didday 
and R Page. St Paul MN: 
West Publishing, 1981; 18.5 
by 25 cm, 525 pages, soft- 
cover, ISBN 0-8299-0357-7, 
$15.95. 

When People Use Com- 
puters, Marilyn Mehlmann. 
Englewood Cliffs Nj: Pren- 
tice-Hall, 1981; 16 by 23.5 
cm, 142 pages, hardcover, 
ISBN 0-13-956219-2, $15. 

Why Do You Need a Per- 
sonal Computer?, Lance A 
Leventhal and Irvin Stafford. 
New York: John Wiley & 
Sons, 1981: 17.5 by 25.5 cm, 
278 pages, softcover, ISBN 
0-471-04784-8, $8.95.8 
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LNT 
Beyond Games: IT AN 
Systems Software for Your dés а | 


Languages 


Personal Computer 


Ken VJ | d 


“М... been looking for а sof tware 
source to help with your program- 
ming. This month BYTE 


BOOKS features four edi- ' 
tions for your thought- 

ful consideration. A 

programming guide- 

book on the 6502, 


compact threaded lan- 
guages for the Z80, 
and two volumes on 
scientific subroutines. 
Enough to challenge any 
hobbyist or scientist. 
These books won't turn you 
into a Software Guru — but they will 
help you think like one! 


PUTE 
EIAS 


DIGITAL HARMONY 


by John Whitney 


A new synthesis of 
sight and sound . 


Digital Harmony lays the 
foundation for the whole new 
field of audio-visual art made 
possible by microcomputers. 
John Whitney, a pioneer of the 
special effects technology 
used in STAR WARS and 2001: 
A SPACE ODYSSEY. explains the 
special union of computer 
graphics and music. His 
computer-generated visual 

art graphically depicts the 
laws of harmonic motion 
common to all music. 


Digital Harmony includes a 
complete description of 
Whitney's computer, periph- 
erals, and film techniques. 
Colorful illustrations are in- 
cluded, as well as the program 
listings that generated them. 
The descriptions are sufficient 
for anyone to begin to explore 
this new territory as а com- 
poser and computer experi- 
menter - transforming the small 
computer into an ideal instru- 
ment for creating compositions 
in aural and visual ort. 

John Whitney is on the 
Faculty in the Department 
of Art at the University of 
California, Los Angeles. 


ISBN O-O7-O70015-X 
24O pages 
s. еі i 

over color 

photographs 5 2 | ü 9 5 


The BYTE BOOK Collection .................. 


p? Scott,Kim 
Foreword by Douglas Hofstader 
Backword by Jef Raskin 


. Surprising symmetries in 


design and letterforms 


Illusion ... calligraphy ... 

visual magic - Scott Kim's new 
book, Inversions, delights the 
eye and enchants the mind. 
Fited with intriguing designs, 
words that read the same right- 
side ui» and upside down, 
words within words, and un- 
expected symmetries, these 
composition: create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, lettering, 
and problem solving that are 
basic to these images. The 
author alse draws parallels to 
related exercises in perception 
in such diverse areas as art, 
music, word play, and mathe- 
matics. Scott Kim's original 
inversion designs first appeared 
in Omni magazine, inspiring 

an overwhelming reader re- 
sponse. An irresistable chal- 
lenge. invertible writing appeals 
to everyone who loves beauty 
in mathematics and design. 


Scott Kim is a doctoral student 
in Computer Science at Stan- 
ford University and is a concert 
pianist and composer. 


ISBN O-O7-O34546-5 
128 pages 

saftcover 

over 50 illustrations 
available summer 1981 


$8.95 


BEHAVIOR, - 
AND ROBOTICS 


by James S. Albus 


Robotics design 
and applications 


This computer-oriented guide 
explores how the brain functions 
primarily as a computer device 
for generating and con- 
trolling behavior. The author 
assesses behovior as a product 
of three hierarchies of 
computing modules: 

e memory modules 

e behavior-generating modules 
e sensory-processing modules 


A section on artificial intelli- 
gence ties this hierarchical 


“model to vital computer 


science techniques such as 
planning, problem-solving, 
machine vision, natural 
language understanding and 
knowledge representation, A 
Closing section on robotics 
discusses the design consid- 
erations in constructing a robot 
control system fashioned after 
this model of the brain, and 
explores the current and 
potential use of robots in 

our environment. 


Dr. James S. Albus is Project 
Manager with the National 
Bureau of Standards, 


ISBN О-О7-ООО975-9 
400 pages 
hardcover 

180 illustrations 


$15.95 


| 24% BRAINS OF. 341 
МЕМ AND MACHINES 


by Ernest W. Kent 


Human models for 


| computer design 


When the "Brains of Men and 
Machines" series of articles 


, first appeared in BYTE 


magazine, the response was 
immediate and enthusiastic. 
Now Ernest W. Kent has expand- 
ed his ideas about the brain 
into a full-length book. As 
researchers begin to unravel 
the mysteries of the brain’s 
chemical, electrical, and 
synaptic circuitry, their findings 
are becoming immediately ` 
applicable to advances in 
robotic behavior and computer 
design. The Brains of Men and 


` Machines “dissects” the. brain 


to provide new insights into 
computer design and artificial 
intelligence. 


It is one of the rare books that 
transcends disciplinary bound- 
aries. In it the ever-increasing з 
relationship between man and 
machine is freshly examined - 
a relationship, Professor Kent 
concludes, that is today being 
reexamined in the light of 
man's own neurological 
self-image. 

Dr. Ernest W. Kent is a 
Professor of Physiological 
Psychology and Psycho- 
pharmacology at the University 
of Illinois at the Chicago 
Circle Campus. 


ISBN O-O7-O34123-O 


304 pages | $15.95 


hardcover 
illustrated 


Circle 48 on inquiry card. 


BASIC | 

SCIENTIFIC Фар ua 
SUBROUTINES, 
VOLUMES 

1 AND 2 


Ar, Ае боа снай 


by Fred Ruckdesche| ФИНН 


Valuable programs for 
professional and hobbyist 


Designed for the engineer, scientist, 
experimenter, and student, this series pre- 
sents a complete scientific subroutine 
package in BASIC. 

е Volume 1 covers plotting, complex vari- 
abies, vector and matrix operation, 
random number generation, and series 
approximations. 

e Volume 2 continues with least-squares 
approximation, special polynomial 
functions, approximating techniques, 
optimization, roots of functions, inter- 
polation, differentiation, integration, and 
digital filtering. 

These volumes feature routines written in both 

standard Microsoft and North Star BASIC, 

extensive appendices, and subroutine 
cross-referenes. 

Dr. Fred Ruckdeschel is a Principal 
Scientist with Dynacomp, Inc. 


VOLUME 1 VOLUME 2 
ISBN O-O7-O54201-5 ISBN О-О7-054202-3 


336 pages 384 pages hardcover 
hardcover illustrated 
illustrated available Fall 1981 


$19.95 623.95 


^ Pascal THE BYTE 
| | BOOK 
М Казна A OF 


queues PASCAL 
Blaise W. Liffick, Editor 


A powerful, structured language 


Based on articles, language forums, and 
letters from BYTE magazine, this work is a 
valuable software resource, Pascal con- 
tinues to be popular as a structured pro- 
gramming language. Written for both 
potential and established users, this book 
introduces the Pascal language and 
examines its merits and possible imple- 
mentations. Featured are two versions of a 
Pascal compiler, one written in BASIC and 
the other іп 8080 assembly language: 

a p-code interpreter written in both Pascal 
and 808O assembly language: a chess- 
playing program; and an APL interpreter. 


ISBN O-O7-O37823-1 
334 pages 
hardcover 


$25.00 


PETF ығы һа... гы 
[ME PEPATE Yers 


THREADED 
INTERPRETIVE 
LANGUAGES 


by Ronald Loeliger 


How to implement 
FORTH on your Z8O 


Threaded languages (such as FORTH) are 
compact, giving the speed of assembly 
language with the programming ease of 
BASIC. They combine features found in no 
other programming languages. This Dook 
develops an interactive, extensible 
language with specific routines for the Zilog 
28О microprocessor. With the core inter- 
preter, assembler, and data type defining 
words covered in the text, it is possible to 
design and implement programs for almost 
any application and equivalent routines 

for different processors. 


Ron Loeliger is a Senior Analyst with 
Intermertrics, Inc. 


ISBN O-O7-O3836O-X 
272 pages 
hardcover 

illustrated 


$18.95 


BEGINNER'S 


EE aai nnnm” 


аайы cse GUIDE FOR 
"Ed eon THE UCSD 
PASCAL 

ac he SYSTEM 


by Kenneth L. Bowles 


The most popular Pascal 
version explained by its creator 


Written by the originator of UCSD Pascal 
System, this informative book is an orienta- 
tion guide to the UCSD Pascal System. For 
the novice, this book steps through the 
System, bringing the user to a sophisticated 
level of expertise. Once familiar with the 
System, the reader will find the guide an 
invaluable reference tool for creating 
advanced applications. The package offers 
programs which may be run without 
alteration on: 
• DEC РОР-П or General Automation 
minicomputers 
е Western Digital Microengines 
е 8080, 8085, 280, 6502, 6800, 9900 or 
AM-1OO based microcomputers (includ- 
ing the popular Apple Il and Radio Shack 
TRS-8O microcomputers) 


Dr. Kenneth L. Bowles is Director of the 
Institute for Information Systems, University 
of California, San Diego. 


ISBN O-O7-OO6745-7 
204 pages 
softcover 


$11.95 


“YOu оо” жоғанғ 4 
PERSONAL УАТ? 
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YOU JUST 
BOUGHT y osea! dE. 
А PERSONAL "emn i 
WHAT? mu Se Ts | 


by Thomas Dwyer and Margot Critchfield 


$ x 


A Structured Approach to 
Creative Programming 


Intended for both the novice programmer 
and the experienced computer enthusiast. 
this book presents practical ideos for 
personal computer use at home or at work. 

Its approach is especially suitable for 
educational purposes. Written by the 
leading contributors of computer educa- 
tion material, this book is an entertaining 
and resourceful tool. There are over 6O 
ready-to-use programs written in Microsoft 
and Level I BASIC for the TRS-8O in the areas 
of educational games, financial record 
keeping, business transactions, disk- 
based files, and word processing. 

Dr. Thomas Dwyer is a Professor of 
Computer Science at the University of 
Pittsburgh. 

Margot Critchfield is a doctoral student 


in Foundations in Education at the Univer- 
sity of Pittsburgh. 


ISBN O-O7-O18492-5 
343 pages 
softcover 

78 illustrations 


$11.95 


BEYOND GAMES: 
SYSTEM 
SOFTWARE 
FOR- YOUR 
6502 
PERSONAL 
COMPUTER 


by Kenneth Skier 


Creating programs for the Apple, 


Atari, Challenger and 
PET computers 


At last, a complete programming guide- 
book for owners of personal computers 
utilizing the 6502 microprocessor. A self- 
contained course in structures programming 
and top-down design, this book presents 
a powerful set of tools for building an 
extended monitor, disassembler, hexadec- | 
imal dump routine, and text editor programs. 
Programs are thoroughly explained, with 
clear instructions for modifications. 

Kenneth Skier is a Systems Programmer 
for Wang Laboratories, Inc, and a Lecturer 
at MIT. 


ISBN O-O7-O57860-5 
440 pages 

saftcover 

illustrated 


$14.95 


stimulating, provocative, problem-solving 
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CIARCIA'S 
CIRCUIT 
CELLAR 


by Steve Ciarcia Е 


Practical uses for home computers 


Imaginative and practical, Ciarcia's Circuit 
Cellar details a variety of microcomputer 
projects. A collection of the best articles 
from the popular series in BYTE magazine, 
this volume includes 

e D/A conversion 

е Programming EPROMS 

• AC remote-controlled opplionces 

* digitized speech 

• touch input video disploy 


Complete instructions are given on how to 
construct each project. With omusing 
onecdotes and on eosy-going style, 
Ciarcio presents his moterial in such o 
manner that even a neophyte need not be 
afraid of it. 


ISBN O-O7-O1O960-5 

125 pages 

softcover 

color photographs and diagrams 


$8.00 


CIARCIA'S 
CIRCUIT 
CELLAR, 
VOLUME II 


by Steve Ciarcio 


More practical uses for 
home computers 


Composed of popular articles from BYTE 

mogozine, this volume tells how micro- 

computers can be uniquely interfaced to 

our environment, Projects include 

е building o computer controlled home- 
security system 

е computerizing appliances 

е transmitting digital information over o 
beam of light 

е building the Intel 8086 microprocessor 
system design kit 

e input-output expansion for the TRS-8O 


ISBN O-O7-O1O963-X 

224 pages 

softcover 

photographs and diagrams 


$12.95 


order now ... 


Circle 50 on inquiry card. 
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MICRO- 
COMPUTER 
STRUCTURES 


by Henry D'Angelo 


Digital Electronics, 
Logic Design, and 
Computer Architecture 


Today, there is an increasing demand for 
computer users who are not only well-versed 
in software, but who can also maintain, 
modify, and design their own hardware 
systerns, 


This text introduces computer users with 
little or no background in digital hardware 
to the basic computer structures used in 
microcomputer design and microcomputer 
interfacing. Helpful examples ond end-of- 
chopter exercises further illustrate the 
various concepts presented, and a detailed 
bibliography provides odditionol reoding 
opportunities. As o resource ond textbook, 
it will assist 
• programmers and systems analysts 
е engineers ond scientists 
* manogers 
е students 


Detailed Instructors Manuol olso ovoiloble. 


Dr. Henry D'Angelo is the Associate Dean 
of the College of Engineering and Professor 
of Manufocturing Engineering ot Boston 
University. | 


ISBN O-O7-O15294-2 Instructor's Manual 
288 pages ISBN O-O7-O15298-5 
hardcover softcover 

314 illustrations 


available spring 1981 8.95 
918.95 7 


BUILD 
YOUR OWN 
280 
COMPUTER 


by Steve Ciarcia 


Every step spelled out for 
do-it-yourself buffs 


For the engineer, computer technician, 
student, and anyone interested in building 

a computer rather than buying one, this 
practical guide shows how to build a work- 
ing computer based on the Zilog Z8O micro- 
processor. Each computer subsystem is fully 
explained and supported by proven design 
ond testing information, The description 
focuses on a basic single-board micro- 
computer containing 

е easy exponsion to include o video terminal 
• о | K-byte operating system 

е serial and parallel ports 

е hexadecimal display 

е oudio cassette moss storoge 


Reoders con modify the system to meet 
personol needs. 


Steve Ciarcia is o Computer Consultant, 
Electrical Engineer, ond author of “Ask 
Byte" and "Ciarcia's Circuit Cellar" columns 
in BYTE magazine. 


ISBN O-O7-O10962-1 
33O pages 

softcover 

available summer 19B1 


$15.95 


promo 


BYTE Books’ reputation is based 
on providing technically 
accurate, useful, and timely 
information. Established on the 
same principle as BYTE 
magazine, BYTE Book’s evolved 
in response to the rapidly ex- 
panding audience of home 
and business computer users. 
Computer professionals and 
enthusiastic newcomers need 
to keep pace with this 
unabated growth. This selec- 
tion of BYTE books can 

expand your library of knowl- 
edge and expertise. 


TO ORDER, CALL TOLL 
FREE 800-258-5420, OR 
FILL OUT YOUR CHOICES 
IN THIS COUPON and 
return it with check, 
money order, or charge 
card number fo: 


BRAS 

70 Main Street 
Peterborough, 

New Hampshire 03458 


"Hil 


7O Main Street 
Peterborough, New Hampshire O3458 


State Лр 


* Check enclosed in the amount of 
mm • Bill Visa. Card Number 
en е Bill Master Charge. Card Number 
е Expiration Date 


Include 75c per book to cover postage 
and handling. 


TITLE PRICE QUANTITY AMOUNT 


SHIPPING 
TOTAL 


Collector Edition 


BYTE COVERS 


The Byte covers shown below are available as beauti- 
ful Collector Edition Prints. Each full color print is 1 1" x 14”, 
including a 12" border, and is part of an edition strictly 
limited to 500 prints. (Print numbers 2, 4, 6, 7 and 8 are 
editions of only 100 prints, and some quantities are very 
low.) The artist, Robert Tinney, has personally inspected, 
signed and numbered each print, A Certificate of Authen- 
ticity accompanies each print guaranteeing its quality and 
limited number. 
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#4 SOFTWARE MIRAGE 


COMPUTER CHESS 
976 
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THROUGH THE 

TRAP DOOR SOUND BARRIER 

Mar. 1979 
$35.00 


О І have enclosed check or money order. 


Expiration Date. 9 


Address m 


| Please send me the following Prints: 

1 QTY TLE AMOUNT П Visa O MasterCard 

8 : Card # 

. че. Ф 

|) —— I SHIP MY PRINTS TO: 
-—— —Á 

-- item: ССР Name 

ЖЕ өзг 25 - 

П Both "Trap Door" & "'Barrler" 655 City 

и Post. & Hand. ($3 U.S., $6 overseas) $ State — ip 

rorL[$ | 


Collector Edition Prints are carefully packaged flat to 
avoid bending, and are shipped first class. The price of 
each print is $20, plus $3 per shipment for postage and 
handling ($6 overseas). Collector Prints 9-12 are available 
as a set of 4 for $70. Because certain prints have sold out, 
Sets 1-4 and Sets 5-8 are no longer available as sets. 

To order your own beautiful Collector Edition Byte 
Cover use the convenient coupon below. Visa or Master- 
Card orders may call Toll Free. 
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#6 TOTAL ECLIPSE 


ALSO AVAILABLE are the prints 
shown at left. "Computer Chess" is 
an 18" X 22" full color poster. 

"Through the Trap Door" and 
"Breaking the Sound Barrier" are 
limited editions of 750 prints each, 
signed and numbered by the artlst. 
Each print is 18" X 22", and 'is 
accompanied by its own Certificate 
of Authenticity. If both “Door” and 
"Barrier" are ordered, a special 
price of $55 applies. 

All three prints shown at left are 
shipped first class in heavy duty 
mailing tubes. 


BREAKING THE 


Bept. 1977 
$35.00 


Mail this coupon to: Ё 


robert tinney graphics ! 
1864 М. Pamela Drive Ё 
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"ATARI, 


DYNACOMP 


Quality software for*: 
ATARI TRS-80 (Level II)** 


PET NORTH STAR 
APPLE Il Plus CP/M Disks/Diskettes 


CARD GAMES 


BRIDGE 2.0 (Available for all computers) Price: $17.95 Cassette/$21.95 Diskette 
An all-inclusive version of this most popular of card games. This program both BIDS and PLAYS 
either contract or duplicate bridge. Depending on the contract, your computer opponents will either 
play the offense OR defense. If you bid too high, the computer will double your contract! BRIDGE 2.0 
provides challenging entertainment for advanced playersandis an excellent learning tool for the bridge 
novice. See the software review in 80 Software Critique. 


HEARTS 1.5 (Available for all computers) Price: $15.95 Cussette/$19.95 Diskette 
An exciting and entertaining computer version of this popular card game. Hearts is a trick-oriented 
game in which the purpose is not to take any hearts or the queen of spades. Play against two computer 
opponents who are armed with hard-to-beat playing strategies. HEARTS 1.5 is an ideal game for in- 
troducing the uninitiated (your spouse) to computers. See the software review in 80 Software Critique. 


STUD POKER (Atari only) Price: $11.95 Cassette/$15.95 Diskette 
This is the classic gambler's card game. The computer deals the cards one at a time and you (and the 
computer) bet on what you see. The computer does not cheat and usual! y bets the odds. However, it 
sometimes bluffs! Also included is a five card draw poker betting practice program. This package will 
run on a 16K ATARI. Color, graphics, sound. 


POKER PARTY (Available for all computers) Price: $17.95 Cassette/$21.95 Diskette 
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is 
the most comprehensive version available for microcomputers. The party consists of yourself and six 
other (computer) players. Each of these players (you will get to know them) has a different personality 
in the form of a varying propensity to bluff or fold under pressure. Practice with POKER PARTY 
before going to that expensive game tonight! Apple Cassette and diskette versions require a 32 K (or 
larger) Apple II. 


CRIBBAGE 2.0 (TRS-80 only) Price: $14.95 Cassette/$18.95 Diskette 
This is simply the best cribbage game available. it is an excellent program for the сгіббаве player in 
search of a worthy opponent as well as for the novice wishing to improve his game. The graphics are 
superb and assembly language routines provide rapid execution. See the software review in 80 Software 
Critique. 


THOUGHT PROVOKERS 


MANAGEMENT SIMULATOR (Atari, North Star and CP/M only) Price: $19.95 Cassette 

$23.95 Diskette 
This program is both an excellent teaching tool as well as a stimulating intellectual game. Based upon 
similar games played at graduate business schools, each player or team controls a company which man- 
ufacturers three products. Each player attempts to outperform his competitors by setting selling prices, 
production volumes, marketing and design expenditures etc. The most successful firm is the one with 


the highest stock price when the simulation ends. 


FLIGHT SIMULATOR (A vailable for all computers) Price: $17.95 Cassette/521.95 Diskette 
A realistic and extensive mathematical simulation of take-off, flight and landing. The program utilizes 
aerodynamic equations and the characteristics of a real airfoil. Youcan practice instrument approaches 
and navigation using radials and compass headings. The more advanced flyer can also perform loops, 
half-roils and similar aerobatic maneuvers. Although this program does not employ graphics, it is ex- 
citing and very addictive. See the software review іп COMPUTRONICS. 


VALDEZ (Available for all computers) Price: $15.95 Cassette/$19.95 Diskette 
VALDEZ is a computer simulation of supertanker navigation in the Prince William Sound/Valdez 
Narrows region of Alaska. Included in this simulation is a realistic and extensive 256 x 256 element 
map, portions of which may be viewed using the ship's alphanumeric radar display. The motion of the 
ship itself is accurately modelled mathematically. The simulation also contains a model for the tidal 
patterns in the region, as well as other traffic (outgoing tankers and drifting icebergs). Chart your 
course from the Gulf of Alaska to Valdez Harbor! See the software review in 80 Software Critique. 


BACKGAMMON 2.0 (Atari, North Star and CP/M only) Price: $14.95 Cassette/518.95 Diskette 
This program tests your backgammon skills and will also improve your game. A human can compete 
against a computer or against another human. The computer can even play itself. Either the human or 
the computer can double or generate dice rolls. Board positions can be created or saved fcr replay 
(North Star and CP/M). BACKGAMMON 2.0 is played in accordance with the official rules of back- 
gammon and is sure to provide many fascinating sessions of backgammon play. 


NOMINOES JIGSAW (Atari, Apple and TRS-Büonly) — Price: $16.95 Cassette/$20.95 Diskette 
A jigsaw puzzle on your computer! Complete the puzzle by selecting your pieces from a table consisting 
of 60 different shapes; NOMINOES JIGSAW is a virtuoso programming effort. The graphics are 
superlative and the puzzle will challenge you with its three levels of difficulty. Scoring is based upon the 
number of guesses taken and by the difficulty of the board set-up. 


CHESS MASTER (North Star and TRS-80 only) Price: $19.95 Cassette/$23.95 Diskette 
This complete and very powerful program provides five levels of play. It includes castling, en passant 
captures and the promotion of pawns. Additionally, the board may be preset before the start of play, 
permitting the examination of "book" plays. To maximize execution speed, the program is written in 
assembly language (by SOFTWARE SPECIALISTS of California). Full graphics are employed in the 
TRS-80 version, and two widths of alphanumeric display are provided to accommodate North Star 
users. 


MONARCH (Atari only) Price: $11.95 Cassette/$15.95 Diskette 
MONARCH is a fascinating economic simulation requiring you to survive an 8-year term as your na- 
tion's leader. You determine the amount of acreage devoted to industrial and agricultural use, how 
much food to distribute to the populace and how much should be spent on pollution control, You will 
find that all decisions involve a compromise and that it is not easy to make everyone happy. 


CHOMP-OTHELLO (Atari only) Price: $11.95 Cassette/$15.95 Diskette 
CHOMP-OTHELLO? It's really two challenging games in one. CHOMP is similar in concept to NIM; 
youmust dite off part of a cookie, but avoid taking the poisoned portion. OTHELLO is the popular 
board game set to fully utilize the -\tari’s graphics capability. [t is also very hard to beat! This package 
will run on a 16K system. 


PET, TRS-80, NORTHSTAR, CP/M and ІВМ are registered tradenames and/or trademarks. 
Circle 131 on inquiry card. 


DYNACOMP OFFERS THE FOLLOWING 


Widest variety 


е 

ө Guaranteed quality 

e Fastest delivery 

e Friendly customer service 
e Free catalog 

e 24 hour order phone 


AND MORE... 


STARTREK 3.2 (Available for all computers) Price: $11.95 Cassette/$15.95 Diskette 
This is the classic Startrek simulation, but with several new features. For example, the Klingons now 
shoot at the Enterprise without warning while also attacking starbases in other quadrants. The 
Klingons also attack with both light and heavy cruisers and move when shot at! The situation is hectic 
when the Enterprise is besieged by three heavy cruisers and а starbase 5.0.5. is received! The Klingons 
get even! See the software reviews in A.N. A.L.O.G., 80 Software Critique and Game Merchandising. 


BLACK HOLE (Apple only) Price: $14.95 Cassette/$18.95 Diskette 
This is an exciting graphical simulation of the problems involved in closely observing a black hole with 
a space probe, The object is to enter and maintain, for a prescribed time, an orbit close to a small black 
hole. This is to be achieved without coming so aear the anomaly that the tidal stress destroys the probe. 
Control of the craft is realistically simulated using side jets for rotation and main thrusters for accelera- 
tion, This program employs Hi-Res graphics and is educational as well as challenging. 


SPACE TILT (Apple only) Price: $10.95 Cassette/$14.95 Diskette 
Use the game paddles to tilt the plane of the TV screen (о “то!” a ball into a hole in the screen. Sound 
simple? Not when the hole gets smaller and smaller! A built-in timer allows you to measure your skill 
against others in this habit-Forming action game. 


MOVING MAZE (Apple only) Price: $10.95 Cassette/$14.95 Diskette 
MOVING MAZE employs the games paddles to direct a puck from one side of a maze іо the other. 
However, the maze is dynamically (and randomly) built and is continually being modified. The objec- 
tive is to cross the maze without touching (or being hit by) a wall. Scoring is by an elapsed time in- 
dicator, and three levels of play are provided. 


ALPHA FIGHTER (Atari only) Price: $14.95 Cassetie/$18.95 Diskette 
Two excellent graphics and action programs in one! ALPHA FIGHTER requires you to destroy the 
alien starships passing through your sector of the galaxy. ALPHA BASE is in the path of an alien UFO 
invasion; let five UFO's get by and the game ends. Both games require the joystick and get progressive- 
ly more difficult the higher you score! 


INTRUDER ALERT (Atari only) Price: $16.95 Cussette/520.95 Diskette 
This is a fast paced graphics game which places you in the middle of the '*Dreadstar'' having just stolen 
its plans. The droids have been alerted and are directed to destroy you at all costs. You must find and 
enter your ship to escape with the plans. Five levels of difficulty are provided. INTRUDER ALERT re- 
quires a joystick and will run on 16K systems. 


GIANT SLALOM (Atari only) Price: $14.95 Савзейе/ 518,95 Diskette 
This real-time action game is guaranteed addictive! Use the joystick 1o control your path through 
slalom courses consisting of both open and closed gates. Choose from different levels of difficulty, race 
against other players or simply take practice runs against the clock. GIANT SLALOM will run on 16K 
systems. 


GAMES PACK I (Available for all computers) Price: $10.95 Cassette/$14.95 Diskette 
GAMES PACK I contains the classic computer games of BLACKJACK, LUNAR LANDER, CRAPS, 
HORSERACE, SWITCH and more. These games have been combined into onelarge program for ease 
in loading. They are individually accessed by a convenient menu. This collection is worth the price just 
for the DYNACOMP version of BLACKJACK. 


GAMES PACK II (Available for all computers) Price: $10.95 Cassette/$14.95 Diskette 
GAMES РАСК II includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS 
and others. As with GAMES PACK I, all the games аге loaded as one program and are called from a 
menu. You will particularly enjoy DYNACOMP's version of CRAZY EIGHTS. 


Why pay $7.95 or more per program when you can buy a DYNACOMP collection for just $10.95? 


MOON PROBE (Atarionly) Price: $11.95 Cassette/515.95 Diskette 
This is an extremely challenging “lunar lander" program. The user must drop from orbit to land at a 
predetermined target on the moon's surface. You control the thrust and orientation of your craft plus 
direct the rate of descent and approach angle. 


ADVENTURE 


CRANSTON MANOR ADVENTURE (North Starand CP/M only) Price: $21.95 Diskette 
At last! A comprehensive Adventure game for North Star. CRANSTON MANOR ADVENTURE 
takes you into mysterious CRANSTON MANOR where you attempt to gather fabulous treasures. 
Lurking in the manor are wild animals and robots who will not give up the treasures without a fight. 
The number of rooms is greater and the associated descriptions are much more elaborate than the cur- 
rent popular series of Adventure programs, making this game the top in its class. Play can be stopped 
at any time and the status stored on diskette. 


ABOUT DYNACOMP 


DYNACOMP is a leading distributor of small system software with sales spanning the world 
(currently in excess of 40 countries). During the past two years we have greatly enlarged the 
DYNACOMP product line, but have maintained and improved our high level of quality and 
customer support. The achievement in quality is apparent from our many repeat customers 
and the software reviews in such publications as COMPUTRONICS, 80 Software Critique 
and A.N.A.L.O.G. Our customer support is as close as your phone. It is always friendly. 
The staff is highly trained and always willing to discuss products or give advice. 


**TRS-80 diskettes are not supplied with DOS or BASIC. 


BUSINESS and UTILITIES 


SPELLGUARD!™ (CP/M only) Price:$269.95 Disk 
SPELLGUARD is a revolutionary new product which increases the value of your current word processing system (WORD- 
STAR, MAGIC WAND, ELECTRIC PENCIL, TEXTED EDITOR 1] and others). Written entirely in assembly language, 
SPELLGUARD ТМ rapidly assists the user in eliminating spelling and typographical errors by comparing each word of the 
text against a dictionary (expandable) of over 20,000 of the most common English words. Words appearing in the text but not 
found in the dictionary are ''flagged' for easy identification and correction. Most administrative staff familiar with word pro- 
cessing equipment will be able to use SPELLGUARD™ jn only a few minutes. 


MAIL LIST 2.2 (Apple, Atari and North Star diskette oaly) Price: $34.95 
This program is unmatched in its ability to store a maximum number of addresses on one diskette (minimum of 1100 per disk- 
ette, more than 2200 for "double density" systems!) 105 many features include alphabetic and 2 ip code sorting, tabe! printing, 
merging of files and a unique keyword seeking routine which retrieves entries by a virtually limitless selection of user defined 
codes. Mail List 2.2 will even find and deleteduplicateentries, A very valuable program! 


FORMLETTER SYSTEM (FLS) (Apple and North Star diskette оту) Price: 521.95 
Use FLS to create and edit form \etters and address lists. Form letters are produced by automatically inserting each address in- 
(а a predetermined portion of your ietter. FLS is completely compatible with MAIL LIST 2.2, which may be used to manage 
your address files. 


FLS and MAIL LIST 2.2 are available as a spomne package for $49.95. 


SORTIT (North Star only) Price: $29.95 Diskette 
SORTIT is a general purpose sort program written in 8080 assembly language. This program will sort sequential data files 
generated by NORTH STAR BASIC. Primary and optional secondary keys may be numeric or one to nine character strings. 
SORTIT is easify used with fites generated by DYNACOMP's MAIL LIST program and is very versatile in its capabilities for 
ali other BASIC data file sorting. 


PERSONAL FINANCE SYSTEM (Atari and North Staronly) Price:534.95 Diskette 
PFS js a single disk menu oriented system composed of 10 programs designed to organize and s'umplif yyour personal finances. 
Features include a 300 transaction capacity; fast access; 26 optional user codes; data retrieval by month, code or payee; op- 
tional printing of reports; checkbook balancing; bar graph plotting and more. Also provided on the Atari diskette is ATARI 
DOS 2. 


THE COMMUNICATOR (Atari only) Price: 49.95 Diskette 
This software package contains a menu-driven collection of programs for facilitating efficient two-way communications 
through a full duplex modem (required for use), In one mode of operation you may connect ta a data service (e.g., The 
SOURCE or MicroNet) and quickly load data such as stock quotations onto your diskette for later viewing. This greatly re- 
duces "'connect біте” and thus the service charge. You may also record the complete contents of a communications session. 
Additionally, programs written in BASIC, FORTRAN, etc. may be built off-line using the support text editor and later ‘'up- 
loaded'' to another computer, making the Atari a very smart terminal. Even Atari BASIC programs may be uploaded. Fur- 
ther, a command file may be built off-line and used later as controlling input for a time-share system. That is, you can set up 
your sequence of time-sharecommands and programs, and the Atari will transmit them as needed; batch processing. All this 
adds up to saving both connect time and your time. 


DYNACOMP also supplies THE COMMUNICATOR with an Atari 830 modem for a combined price of $219.95. The modem 
is available separately for $189.95. 


TEXT EDITOR II (CP/M) Price: 529.95 Diskette/533.45 Disk 
Thisis the second release version of DYNA COMP's popular TEXTEDITOR I and contains many rew features. With TEXT 
EDITOR ll you may build text files in chunks and assemble them for later display. Blocks of text may be appended, inserted or 
deleted. Files may be saved on disk/diskette in right justified/centered format to be later printed by either TEXT EDITOR [1 
or the CP/M ED facility. Futher, ASCI] CP/M files (including BASIC and assembly language programs) may bereadby the 
editor and processed. In fact, text files can be built using ED and later formatted using TEXT EDITOR 1]. Allin all, TEXT 
EDITOR Il is an inexpensive, easy to use, but very flexible editing system. 


COMPRESS (North Star only) Price: $12.95 
COMPRESS is a single-disk utility program which removes all unnecessary spaces and (optionally) REMark statements from 
North Star BASIC programs, The source file is processed one line at a time, thus permitting very large programs to be com- 
pressed using only a small amount of computer memory. File compressions of 20-50% are commonly achieved. 


DFILE (North Star oniy) Price: 519.95 
This handy program allows North Star users to maintain a speciahzed data base of all files and programs in the stack of disks 
which invariably accumulates. DFILE is easy to set up and use. It will organize your disks to provide efficient locating of the 
desired file or program. 


FINDIT (Norih Star only) Price: $19.95 
This is a three-in-one program which maintains information accessible by keywords of three types: Persona (ев; last name), 
Commercial (eg: plumbers) and Reference (eg: magazine articles, record albums, etc). in addition to keyword searches, there 
are birthday, anaiversary and appointment searches for the personal records and appointment searches for the commercial re- 
cords. Reference records are accessed by a single keyword or by cross-referencing two or three keywords. 


GRAFIX (TRS-80 only) Price: $14.95 Cassetie/518.95 Diskette 
This unique program allows you to easily create graphics directly from the keyboard. You "draw" your figure using the pro- 
Bram's extensive cursor controls, Once the figure is made, it is automatically appended to your BASIC programas a string var- 
iable. Draw a “happy face", call it HS and then print it from your program using PRINT H$! This is a very easy way to create 
and save graphics. 


EDUCATION 


HODGEPODGE(Appleonly, 48K Applesoft or Integer BASIC) 


Price: $19.95 Cussette/$23.95 Пізкейе 
Let HODGE PODGE be your child's baby sitter, Pressing any key on your Apple will result in a different and intriguing "һар- 
pening" related to the letter or number of the chosen key. The program's graphics, color and sound are a delight for children 
from ages 1*4 to 9. HODGE PODGE is a non-intimidating teaching device which brings a new dimension to the use of com- 
puters in education. 


TEACHER'S PET I (Available for all computers) Price: 511.95 Cussette/$15.95 Disketie 
This is the uy of DYNACOMP's educational packages. Primarily intended for pre-school to grade 3, TEACHER'S PET 
provides the young student with counting practice, letter-word recognition and three levels of math skill exercises. 


MORSE CODE TRAINER (TRS-80 only) Price: $12.95 Cassette/$16.95 Diskelle 
MORSE CODE TRAINER is designed to develop and improve your speed and accuracy in deciphering Morse Code, As such, 
MCT is an ideal software package for FCC test practice. The code sound is obtained through the earphone jack of any stan- 
dard cassette recorder, You may choose the pitch of the tones as well as the word гахе, Also, various modes of operation аге 
avaitable including number, punctuation and alphabel tests, as well as the keying of your own message. A very effective way to 
tearn code! 


MISCELLANEOUS 


CRYSTALS (Atari only) 


Ртісе:5 9.95 Cassctte/$13.95 Diskette 
A unique algorithm randomly produces fascinating graphics displays accompanied with tones which vary as the patterns are 
built. No two patterns are the same, and the combined effect of the sound and graphics are mesmerizing. CRYSTALS has been 
used in local stores to demonstrate the sound and color features of the Atari. 


NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY 
DYNACOMP now distributes the 23 volume NSSE library. These diskettes each coutain many programs and offer an out- 
standing value for the purchase price. They should be pari of every North Star user's collection. Call or write DYNACOMP 
for details regarding the contents of the NSSE coilection. 

Price: $9.95 each/$7.95 each (4 o: more) 

The complete collection may be purchased for $149.95 


AVAILABILITY 


DYNACOMP software is supplied with complete documentation containing clear explanations and examples. Unless otherwise 
specified, all pragrams will run within 16K program memory space (AT ARI requires 24K). Except where noted, programs are avail- 
able on ATARI. PET, TRS-80 (Level II) and Apple (Applesoft)cassette and disketle as well as North Star single density (double 
density compatible) diskette. Additionally, most programs can be obtained on standard (IBM formal) 8” CP/M floppy disks for 
systems running under MBASIC. 


STATISTICS and ENGINEERING 


DIGITAL FILTER (Available for aH computers) Price: $29.95 Cussette/533.95 Diskette 
DIGITAL FILTER is a comprehensive data processing program which permits the user to design his own filter function or 
choose from a menu of filter forms. The filter forms are subsequently converted into non-recursive convolution coefficients 
which permit rapid data processing. In the explicit design mode the shape of the frequency transfer function is specified by 
directly entering points along the desired filter curve. In the menu mode, idea} tow pass, high pass and bandpass filters may be 
approximated to varying degrees according to the number of points used in the calculation. These fillers may optionally also be 
smoothed with a Hanning function. In addition, mulli-stage Butterworth filters may be selected. Features of DIGITAL 
FILTER includepiotting of the data beforeand after filtering. as well as display of the chosen filter functions. Also included 
are convenient dala storage, retrieval and editing procedures. 


DATA SMOOTHER (Not available for Atari) Price: 514,95 Cassatte/$18.95 Diskette 
This special data smoothing program may be used to rapidly derive useful information from noisy business and engineering 
data which are equally spaced. The software features choice in degree and range of fit, as well as smoothed first and second 
derivative calculation. Also included is automatic plotting of the input data and smoothed results. 


FOURIER ANALYZER (Available for all computers) Price: $16.95 Cassette/$20,95 Diskette 
Use this program to examine the frequency spectra of limited duration signals, The program features automatic scaling and 
plotting of the input data and results. Practical applications include the analysis of complicated patterns in such lieids as elec- 
tronics, communications and business. 


'TFA (Transfer Functlon Analyrer) Ргісе:519.95 Cassetie/$23.95 Diskelle 


This is a special software package which may be used to evaluate the transfer functions of systems such as hi-fi amplifiers and 
filters by examining their responseto pulsed inputs. TFA is a major modification of FOURIER ANALYZER and contains an 
engineering-oriented decibel versus log-frequency plot as well as data editing features. Whereas FOURIER ANALYZER is de- 
signed for educational and scientific use, TFA is an engineering tool. Available for all computers. 


HARMONIC ANALYZER (Available for all computers) Price: 524.95 Cunsette/S28.95 Diskette 
HARMONIC ANALYZER was designed for the spectrum analysis of repelitive waveforms. Features include data file genera- 
tion, editing and storage/retrieval as well as data and spectrum plotting. One particularly unique facility is that the input data 
need not be equally spaced or m order. The original data is sorted and a cubic spline interpolation is used to create the data file 
required by the FFT algorithm. 


FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased together for a combined price of $49.95 
(three cassettes) and $59.95 (three diskettes}. 


REGRESSION I (Available for all computers) Price: 519,95 Самейе/523,95 Disketie 
REGRESSION | is a unique and exceptionally versatile one-dimensional least squares "polynomial" curve fitting program. 
Features include very high accuracy; an automatic degree determination option; an extensive internal library of fitting func- 
tions; data editing; automatic dala and curve plotting; a statistical analysis (eg: standard deviation, correlation coefficient, 
etc.) and much more. [n addition, new fits may be tried without reentering the data. REGRESSION 1 is certainly the corner- 
stone program іп any data anaiysis software library. 


REGRESSION Il (PARAFIT) (Available for all computers) Price: $19.95 Cassette/523.95 Diskette 
PARAFIT is designed to handle those cases in which the parameters are embedded {possibly nonlinearly) in the fitting func- 
tion. The user simply inserts the functional form, including the parameters (А41), A(2), etc.) as one or more BASIC statement 
lines, Data and results may be manipulated and plotied as with REGRESSION I. Use REGRESSION 1 for polynomial fitting, 
and PARAFIT for those complicated functions. 


MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: $24.95 Cassette/528.95 Diskette 
MLR is a professional software package for analyzing data sets containing two or more linearly independent variables. Besides 
performing the basic regression calculation, this program also provides easy to use data entry, storage, retrieval and editing 
functions. [n addition, the user may interrogate the solution by supplying values for the independent variables. The number of 
variables and data size is limited only by the available memory. » 


REGRESSION }, 11 and MULTILINEAR REGRESSION may be purchasedtogether for $51.95 (three cassettes} or 563,95 
(three diskettes), 


ANOVA (Available for ali computers) Price: $39.95 Cuasette/$43.95 Diskette 
In the past the ANOVA (analysis of variance) procedure has been limited to the large mainframe computers. Now 
DYNACOMP has brought the power of this method to small systems. For those conversant with ANOVA, the DYNACOMP 
software package includes the ]-way, 2-way and N-way procedures. Also provided are the Yates KP factorial designs. For 
those unfatniliar with ANO VA, do not worry. The aummpamyung documentation was written in a tutorial fashion (by a pro- 
fessor in the subject) and serves as an excellent introduction to the subject, Accompanying ANOVA isa support program for 
building the data base. Included are several convenient features including data editing, deleting and appending. 


BASIC SCIENTIFIC SUBROUTINES, Volume 1 (Not available for Atari) 
DYNACOMP is the exclusive distributor for the software keyed to the popular text BASIC Scientific Subroutines, Volume ! 
by F. Ruckdeschel (see the BYTE/McGraw-Hill advertisement in BYTE magazine, January 1981). These subroutines have 
been assembled according to chapter. Included with each collection iz a menu program which selects and demonstrates each 
subroutine. 


Collection #3: Chapters 2and3: Data and function plotting, complex variables 
Collection 42: Chapter 4: Matrix and vector operations 
Collection #3; Chapters 5 and 6; Random number generators, series approximations 


Price per collection; $14.95 Cassette/$18.95 Diskette 
All three collections are available for $39.95 (three cassettes) and $49.95 {three diskettes). 


Because the text Ís a vital pact of the documentation, 3 ASIC Scientific Subroutines, Volume {is available from DYNACOMP 
for $19.95 pius 75% postage and handling. 


ROOTS (Available for ull computers) Price 510.95 Cassette/$14.95 Diskette 
In a nutshell, ROOTS simultaneously determines all the zeroes of a polynomial having real coefficients. There is no limit on 
the degree of the polynomial, and because the procedure is iterative, the accuracy is generally very goad. No initial guesses are 
required as input, and the calcuiated roots are substituted back into the polynomial and the residuals displayed. 


LOGIC SIMULATOR (Apple only; 48K RAM) Price: $24.95 Cassette/528.95Disketie 
With LOGIC SIMULATOR you may easily test your complicated digital logic design with respect to given set of inputs to 
determine how well the circuit will operate. The elements which may be simulated include multiple input AND, OR, NOR, 
EXOR, EXNOR and NAND gates, as well as inverters, J-K and D flip-flops, and one-shots. The response of the system is 
available every clock cycle. Inputs may be clocked ín with varying clock cycle lengths/displacements and delays may be intro- 
duced to probe for glitches and race conditions. At the user's option, a timing diagram for any given set of nodes may be plot- 
ted using HIRES graphics. Save your breadboarding until the circuit is checked by LOGIC SIMULATOR. 


LOGIC DESIGNER (North Star and CP/M only) Price: 534,95 Disketle 
LOGIC DESIGNER is ап exceptional Computer Aided Design (CAD) program. With it you may convert a large and compli- 
cated digitial truth table (the functional specification) into an optimized Boolean logic equation, This equation may then be 
easily converted into a circuit design using either NAND or AND/OR gates. Operationaily, LOGIC DESIGNER is composed 
of a BASIC program which calls in a machine language routine to reduce execution time, Example: For a 7 variable by 127 line 
table, the processing lime is only two minutes. LOGIC DESIGNER is clearly a fast and powerful tool for building digital cir- 
cuitry. 


ORDERING INFORMATION 


All orders are processed and shipped within 48 hours. Please enclose payment with order and include the appropriate computer in- 


formation. [f paying by VISA or Master Card, include aJl numbers on card, 


Shipping and Handling Charges 
Within North America: Add $1.50 
Outside North America: Add 10% (Air Mail) 


Delivery ' F 
All orders (exciuding books) are sent First Class. 


Quanthy Discounts А : қ 
Deduct 1074 when ordering 3 or more programs. Dealer discount schedutes are available upon request. 


8“ CP/M Disks 
Add $2.50 to the listed diskette price for each 8” Порру disk (ІВМ soft sectored CP/M format). Programs run under 
Microsoft MBASIC or BASIC-80. 


5V4" CP/M Disks 
All software available on 8” CP/M disks is also available оп 5747” disks, North Star format. 


Ask for DYNACOMP programs at your local software dealer. Write for detailed descriptions of these and other programs from 


DYNACOMP. 
DYNACOMP, Inc. 
1427 Monroe Avenue 


Rochester, New York 14618 
24 hour order phone: (716) 586-7579 recording 
Office phone (9AM-5PM EST): (716)442-8960 


New York State residents please add ?95 NYS sales tax. 


Circle 438 on inquiry card. 


Kalman Mileage 
Predictor-Monitor 


Have you ever wondered how a 
heat-seeking missile homes in on its 
prey? How lunar landings are accom- 
plished without dashing the lunar 
module to bits? Or how satellite 
orbits are predicted and adjusted? 
These and other complex problems 
have been solved through the power- 
ful techniques of optimal estimation 
theory. 

The roots of this discipline can be 
traced back to Karl F Gauss, who first 
used the technique of deterministic 
least squares in an orbit-measurement 
problem—circa 1800. Although 
Gauss recognized and discussed many 
aspects of the general problem of 
estimating the state of a dynamic 
system based on "noisy" measure- 
ments of observable quantities, it 
remained impractical to address the 
real-time statistical problem until 
1960 when R E Kalman proposed 
optimal recursive techniques which 
can be easily implemented on digital 
computers. Today "Kalman filtering" 
problems involving ten to twenty 
variables are routinely solved in real 
time using microprocessor-based 
systems. 

A complete understanding of the 
theory of Kalman filtering requires 
considerable familiarity with the 
theory of random processes, but the 
intuitive concept can be easily 
grasped by any interested person with 
some background in university-level 
mathematics. This article provides 
insight into the workings of a Kalman 
filter and at the same time it presents 


About the Author 

Jerry Lobdill is a sonar systems scientist at 
Tracor Inc in Austin, Texas. As a personal 
computer hobbyist he has written numerous 
programs for the HP 67/97, with applications 
that range from accounting to music. 
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Jerry Lobdill 
6708 Beckett Rd 
Austin TX 78749 


a useful algorithm that can be 
implemented on any personal com- 
puter. The problem addressed is sim- 
ple to solve with Kalman techniques 
in that only one variable is in- 
volved—the gasoline mileage of your 
automobile. 


A Practical Application 

As the price of gasoline spirals, it 
becomes increasingly important to 
conserve fuel. Certain driving habits 
result in poor fuel economy; conse- 
quently more of us are suppressing 
our desire to experience the thrill of 
acceleration. The EPA ratings have 
made us aware that even the gas 
mileage of a properly tuned car will 
vary substantially depending upon 
whether it is driven in town or on the 
highway. This variation tends to 
obscure the inevitable aspect of 
gradual deterioration in performance 
due to aging spark plugs and points, a 
clogging air filter, and slowly de- 
flating tires. Early detection of this 
downward trend in the average mile- 
age can save a considerable amount 
of fuel and money if promptly 
followed by maintenance. 

The problem is that even if we buy 
an expensive specialpurpose оп- 
board computer to monitor and dis- 
play instantaneous and average 
mileage, or simply compute and plot 
mileage on a tank-to-tank basis, we 
still have to decide when this gradual 
deterioration is occurring. Although 
a record of the mileage the car is get- 
ting at any instant contains too much 
random variation (noise), a plot of 
average mileage versus time can be 
eyed judiciously or subjected to 


regression analysis in order to extract 
the required information. This is 
comforting to know, of course, but 
the idea of studying a graph is 
aesthetically revolting to a personal 
computer enthusiast, and to store all 
previous data for display or regres- 
sion analysis seems like a brute-force 
approach. Isn't there an elegant recur- 
sive algorithm that will monitor the 
fuel economy performance? The 
answer is yes. 

This article presents an algorithm 
for the recursive optimal estimation 
of a car's mileage performance, a flow 
chart for implementing the algorithm, 
a program written for the Hewlett- 
Packard HP-67/97, and an example 
that illustrates the program's use. I 
have monitored the performances of 
a 1973 MGB and a 1971 Mercury 
Monterey for several months and 
have found the program to be conve- 
nient and useful. 

The program, based on optimal 
estimation theory, implements a 
single-state linear Kalman filter which 
recursively predicts the gasoline 
mileage at each successive fill-up, 
compares the measured mileage with 
the prediction, monitors the trend of 
the data, and sums the miles traveled 
and cost of the gasoline used since 
initializing the Kalman filter. The 
HP-67/97 program also provides 
alerts when the difference between 
the predicted and measured mileage 
exceeds a given threshold, when a 
trend toward degraded (or improved) 
performance is established, and when 
it is time to change the oil. The pro- 
gram and the data for the next update 
(fill-up) can be stored on just one of 
the calculator's magnetic cards. 


Optimal Estimation 


Optimal estimation theory is 


С "Rachvour. 
little Apple big-time 
. electronic mail. 


To the average manager, electronic mail means bells, whistles and fans. It means 
expensive special phone lines. It means a fussy, exotie mainframe that only data process- 
ing zealots understand, and only committees of senior corporate vice presidents authorize 
for acquisition. То top it off, the system is useless for communications outside your 
own company. 

But now there's Micro-Courier:"A system that gives you all the electronic mail 
у ever need without draining the corporate treasury, ог entangling you in corporate 
red tape. 

Allit takes is a trip to your local Apple" computer dealer, who can install low-cost 
Micro-Courier software on any Apple II desktop computer. 

The rest of the equipment you already have. Your own phone line. Micro-Courier 
communicates over standard telephone lines, and it’s designed to let you take advantage 
of late-night transmission rates. While you're home in bed, your Micro-Courier system 
will send 1,000 words of text in one minute for less than a quarter. A comparable TWX® 
message costs $4.32. 

But text is only the beginning. Because Micro-Courier will electronically mail much 
more. Charts, graphs, VisiCale™ reports and complete programs. Built-in error checking 
(the kind found on big computers) ensures accurate transmission. 

What’s more, the system is menu-driven, so it asks for your commands in plain 
English. Itmaintains phone lets qud p mses ismu mama mm ee кїї алан ee алан) 


sorts messages by individual user. Its МІ RCY C) М 


Н 
documentation is clear and non- - 
Du. cree - We make little computers talk big. 
Micro-Courier will exchange informa- | Even little budgets can now buy big-time 
i 
Ё 
i 


work is virtually limitless, because 

tion with time-sharing svstems and electronic mail. Call 800-547-5995, ext. 188, 

larger computers. да toll-free, for the Miero-Courier-A pple 
Call our toll-free number today. L dealer nearest you. Dealer inquiries invited. 


Microcom, Inc., 89 State Street, Boston, MA 02109. (617) 367-636 


Apple and Apple П are trademarks of Apple Computer, Inc. VisiCale is a trademark of Persona] Software, Inc. TWX is a trademark of Western Union, Inc. 
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ANNOUNCING 


MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL Ill ! 


* MORE SPEED 
10-20 times faster than Leve! Il BASIC. 


ж MORE ROOM 
Very compact compiled code plus 
VIRTUAL MEMORY makes your RAM 
act larger. Variable number of block 
buffers. 31-char.-unique wordnames 
use only 4 bytes in header! 


MORE INSTRUCTIONS 

Add YOUR commands to its 
79-STANDARD-pius instruction set! 
Far more complete than most Forths: 
single & double precision, arrays, 
string-handting, clock, more, 


MORE EASE 

Excellent full-screen Editor, structured 
& modular programming 

Word search utility 

Optimized for your TRS-BO with key- 
board repeats, upper/lower case dis- 
play driver, full ASCII, single- & 
double-width graphics, etc. 


MORE POWER 

Forth operating system 

Interpreter AND compiler 

BOBO Assembler 

(280 Assembler also available) 

Intermix 35- to BO-track disk drives 

Model Il! System can read, 

write & run Model | diskettes! 

VIRTUAL I/O for video and printer, disk 
and tape (10-Megabyte hard disk available) 


IT FORT. 


THE PROFESSIONAL FORTH 
FOR TRS-80 


(Over 1,500 systems in use) 


Prices: 

MMSFORTH Disk System V2.0 (requires 1 disk 

- drive & 16K RAM, 32K for Model IH)... $129.95* 
MMSFORTH Cassette System V2. 0 беде 

Level ІІ BASIC & 16K RAM) ........... 95° 


AND MMS GIVES IT 
PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 
MMSFORTH User Groups 

Inexpensive upgrades to latest version 
Programming staff can provide advice, 
modifications and custom programs, 
to fit YOUR needs. 


MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MATH (L.2 BASIC ROM rou- 
tines plus Complex numbers, Rectangular-Polar 
coordinate conversions, Degrees mode, more), 
plus a full Forth-style 280 ASSEMBLER; plus а 
powerful CROSS-REFERENCER to list Forth 
words by block and line. All on one diskette 
(requires MMSFORTH V2.0, 1 drive & 32K 
БЕЙЕК зүр ннн «Pi o nae $39.95* 


THE DATAHANDLER V1.1: a very sophisticated 
database management system operable by non- 
programmers (requires MMSFORTH V2.0, 1 drive 
&3 KRAMI „о вала BÀ bod BOR M4 ь $59.95* 


MMSFORTH GAMES DISKETTE: real-time 
graphics & board games w/source code. In. 
dudes BREAKFORTH, CRASHFORTH, FREE- 
WAY, OTHELLO & TICTACFORTH (requires МЕ. 
FORTH V2.0, 1 drive & 32K ВАМ) ...... $39 


Other MMSFORTH products under Қ кеін 


FORTH BOOKS AVAILABLE 


MicroFORTH PRIMER - comes with MMS- 
FORTH; separately .............. .. $15.00* 
USING FORTH - more detailed and advanced 
ШАП DIEN. >... сада калы 24% коса Бш 525.00“ 
THREADED INTERPRETIVE LANGUAGES - ad- 
vanced, excellent analysis of MMSFORTH-like 
ин КҮ coded iio alo cosi $18.95* 
PR GRAM DESIGN & CONSTRUCTION - intro. 
to structured program, good for Forth... $8.95* 
FORTH -79 STANDARD MANUAL - official refer- 
ence to 79 - STANDARD word set, etc .. $10.00* 
CALTECH FORTH MANUAL - good on Forth in- 
ternal Structure, etc ................. $10.00* 
FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 
1980) - we stock this collector's item for Forth 
users and beginners ...... КОКТЕ да 54.00" 


“. ORDERING INFORMATION: Software prices 
include manuals and require signing of a single 
system, single-user license. SPECIFY for Model 
| or Model It! Add $2.00 S/H plus $1.00 per addi- 
tional book; Mass. orders add 5% tax. Foreign 
orders add 20%. UPS COD, VISA & MIC ac- 
cepted; no unpaid purchase orders, please. 


Send SASE for free MMSFOATH information. 
Good dealers sought. 


Get MMSFORTH products from your 
computer dealer or 


MILLER MICROCOMPUTER 
SERVICES (B7) 


61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 


applied to navigation systems, 
satellite orbit estimation, and rocket 
guidance. Most of the mechanizations 
are based on Kalman filtering theory 
(see references). 

An overview of the Kalman filter is 
shown in figure 1. The Kalman filter 
recursively estimates a parameter (or 
set of parameters), x, called a state 
vector, based on discrete samples of a 
noisy measurement vector, z, and 
gives a prediction of the state vector, 
x,(+), based on previous measure- 
ments. The measurement vector is 
considered to be linearly related to 
the state vector, although it need not 
contain the same number of elements 
as the state vector. If it contains fewer 
elements, the system is underdeter- 
mined; if it contains more, the system 
is overdetermined. (In the case at 
hand, both the measurement vector 
and the state vector are one dimen- 
sional.) The Kalman filter is designed 
to produce an estimate of the state 
vector which is optimum in a least- 
squares sense. Theoretically, no other 
estimator can produce a better 
estimate if the actual process and the 
model of the process incorporated in- 
to the filter are in accord. The 
Kalman filter provides not only an 
estimate of the current state vector, 
ACH), but also a prediction of the 
next state vector, fil —). 


System and Measurement Models 
In the Kalman mileage predictor- 


SYSTEM 
MODEL 


DISCRETE 
MEASUREMENT 2, —————» LINEAR 


PREDICTION x, (-) 


monitor, we assume that when the 
car is Operating properly the true 
mileage is a constant perturbed by 
additive zero-mean Gaussian noise. 
Thus, our system model is defined by 
a single state with the following 
simple- state transition equation: 


Ха = X. F Wy (1) 


where x, is the mileage on the kth fill- 
up, and w, is a sample from a zero- 
mean Gaussian process with variance 
given by q. Changes in the mileage 
due to different driving conditions en- 
countered on different tanks (not 
errors in our measurements) are 
represented by plant noise, wx. 

Our kth measurement of the mile- 
age, which we denote by z,, is cor- 
rupted by another zero-mean Gaus- 
sian noise process, v, so that in the 
Kalman filter we assume that the 
measurement is related to the actual 
mileage, x,, by the equation: 


žk = Xk + Dr. (2) 


where v, has a variance denoted by r. 
The quantity v, is called measure- 
ment noise, and it represents the 
uncertainty in our measurement pro- 
cedure. 

The program computes the mileage 
measurement, z,, using the total cost 
of the fill-up, C,, and the price per 
gallon, CG,. This yields a more ac- 
curate measure of the number of 


> ESTIMATE ky (+) 


KALMAN FILTER 


MEASUREMENT 
MODEL 


Figure 1: The discrete linear Kalman filter computes the optimal estimate of the state 
vector, x, from a noisy measurement vector, z, and a prediction of the state vector, 
Xx«1( —), based on the available k previous measurements. After the kth measurement, 
the optimal estimate of the state vector is (+). The system and measurement model 
boxes represent mathematical descriptions of the filter designer's concept of the pro- 
cesses which produce the observables, 2,. To the extent that these models coincide with 


reality, the filter is optimal. 


LEADER OF THE PACK 


You'll see a lot of confusing 
Claims for disk packs and storage 
modules, but here are a few tips 
that can help you make the right 
choice when youre specifying. 
your next pack: 


MSS 
BASF products represent 
BASF technology and quality, 
because, unlike many suppliers, we 
make them ourselves. 


D We polish our uncoated metal disks 
to a mirror finish for optimum headflight 
characteristics and virtually no possibility 
of media-induced headcrash. 


©) We coat, polish, and burnish each 
disk by our own process, assuring you 
of long-lasting, trouble-free operation. 


©) ©) we magnetically 
orient all oxide particles 
in the disk coating for 
greater packing density. 


We drive-test each 


pack before it leaves the 
factory, for top perform- 
ance with no surprises. 


@) )) BASE has your con- 


figuration and format ...at 
a competitive price, ready for 
immediate delivery. 


©) ) For the name of your nearest supplier, 
write BASF Systems Corporation, 

Crosby Drive, Bedford, MA 01730, 

or call 800-343-4600. 


BASF Systems Corporation 
Attn.: Marketing Services, Computer Division 
Crosby Drive, Bedford, MA 01730 


Please send me information on BASF disk packs. 


| Name/Title 
"For Burroughs; Front-load single | Compa 
disk cartridges, 80MB Tridents. pany 
For CDC: 80 and 300 MB storage modules, 
Phoenix single disk cartridges. | 
For Data General: 50, 100, 200, and 300 MB disk packs, Address 
ы -load single disk cartridges. | 
For DEC: 100 and 200MB 12-high packs. front-load single disk 
cartridges, 80 and 300 MB storage modules. | City State Zip 
For Honeywell: Phoenix single disk cartridges, 80 and 300MB storage 
modules, 100MB packs. 
For ІВМ: 100 and 200MB 12- -high packs, top and front-load single disk | Telephone 


i rmn 
ang: Phoenix single disk cartridges, 80 and 300 MB storage 
modules, top-load single disk cartridges. 


n——————P— DD GP ———— — à ————À 
= 
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gallons used than that obtained by 
using the gas pump reading. Thus: 


(О, — Оқ) (СС) 
C. 


E = 


(3) 
where О, — O,., is the difference be- 
tween odometer readings on the 
(k—1)th and the kth fill-up. 
Recursive Estimation 


The optimal estimate of x after the 
kth fill-up is given by the following 


FILL UP TANK 


INITIAL- 
IZING FILTER 
ә 


ҮЕ5 


INO 


READ 
Cy, CGk/GALk 
о 


COMPUTE 


COMPUTE 
z 


(EQUATION (3)) 


COMPUTE 
Kk 
(EQUATION (5)) 


COMPUTE 
Ry 27%, (-) 


PRINT 
LII TI 


Figure 2: Flowchart of the Kalman mileage-predictor program. 


initialization." 
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READ INITIAL DATA 
а, Оо, Rm, | ZRİm, 
Py(-), 34(7), ММОС * 


equation: 


A ^ ^ (4) 
XX) =@(—) + Кш = Xe —)) 


where the Acaret denotes an estimate 
of the state, and the (—) or (+) 
denotes the estimate before or after 
the kth fill-up, respectively. A predic- 
tion of the kth value of x based on the 
k—1 previous measurements (but not 
including the kth measurement) is ex- 
pressed as Filme ) K, is called the 


Kalman gain, and the quantity 
(2, — AS —) is called the residual, 
denoted hereafter by Rx. 

The Kalman gain is a measure of 
the confidence the filter places in the 
current measurement. It is related to 
the error covariance, P,(—), by the 
equation: 


К, ь 3 Pi) 


“т Ë 


The error covariance is an estimate of 


NO 


*OPTIONAL 


ф 


MNOC,2 (0,-0,.1).2 


PRINT 
[ZRI,IZ RIm,1 
pw 
| SET 
| ERs 
| 
базайы = 
OPTIONAL 
MANUAL 
ACTION 
OPTIONAL 
PRINT 
NOTE: 


IN TEXT Rm* Rmox AND 
IZRÍm = | ZRÍ max 


— mei ee —[ү 


* (k23) 


COMPUTE 
Xk С? 
( EQUATION (7)) 


COMPUTE 
Pret) 
( EQUATION (6)) 


j MAGNETIC CARD 


STORE DATA ON 
MAGNETIC CARO 


DRIVE ECONOMICALLY 


MNOC is a constant with a value that means "miles since filter 
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Listing 1: Program to predict automobile 
mileage using the Kalman filtering tech- 
nique. Written for the Hewlett-Packard 
HP-67 (or HP-97), the program uses a 
recursive routine that compares the actual 
fuel economy with the predicted economy 
and provides a warning if the discrepancy 
is above a threshold level. 


the variance of the error in the filter's 
estimate of x. When the filter is up- 
dated, the error covariance is updated 
according to the equation: 


Ры(—) = (1—К,)Р(—) + a (6) 


By virtue of our state transition 
model, equation 1, we have: 


a7) = B+) (7) 


because the Gaussian noise term, wx, 
has a zero-mean value. Note in equa- 
tion 5 that the Kalman gain cannot 
exceed unity since r, the measurement 
noise variance, is non-negative. (If r 
were zero, our measurements would 
be error free.) When the gain is small, 
the filter places more confidence in 
the prediction than in the new data; 
when the gain is large, the filter is less 
skeptical of the new data. After the 
filter is initialized, the Kalman gain 
decreases monotonically from the in- 
itial value to a steady-state value as 
the filter is updated. This decrease in 
the gain is a result of the fact that as 
more data is accumulated, the error 
in the estimate of the state decreases 
(ie: P, decreases). If r is small, the 
Kalman gain approaches unity, in 
which case it disregards new data, In 
this instance, the error in the estimate 
of the state would be entirely due to 
the plant noise, as can be seen by ex- 
amination of equation 6 with K, = 1. 
Plant noise prevents the filter from 
deciding that it knows everything, in 
a sense causing it to behave like a 
finite memory filter that always 
responds to new data. The recursive 
feature of the Kalman filter is evident 
in that only the present measurement 
value, z,, is required in equations 4 
thru 7. 


Filter Design Considerations 
It is desirable that the filter respond 


slowly to changes in the mean value 
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MORE PRODUCTIVITY ? 


HERE ARE 


We give you more of what you buy a computer for: to gain 
a competitive edge in your industrial, commercial, or scientific 
application. While other computers try to make the best of slow 
memory, slow processors, and me-too engineering, CompuPro 
is delivering solutions for today's commercial computing...32 


have to be your system's bottleneck Disk 1 is lightning fast, 

thanks to properly implemented DMA (with arbitration) and 

data transfer that's independent of CPU speed. Handles up 
to four 8" or 5.25" floppy disk drives, single or double sided, single 
or double density (soft sectored). With BIOS for CP/M-8O". Manual 
available for $25. | A/TS495, CSC 5595. 


| DISK 1, А SUPERB DISK CONTROLLER. Disk controllers don't 


СР/М-80: Available only with Disk 1 purchase. 
Supplied on diskette with full documentation; ready for 
load and go operation. $175. 


CP/M-86.'Available only with Disk 1 purchase. Supplied on 
diskette with full documentation: ready for load and go 
operation. $300. 


COMPLETE DUAL DISK DRIVE SYSTEM. With one Disk 1 
board, desktop dual drive enclosure with Shugart 
SA-8OO series drives, and power supply cable. Also 
includes CP/M-8O. Introductory Special: $2195. 


COMPUTER ENCLOSURE 2. Quality components 
deserve a quality enclosure. CE 2 includes a fused, 
constant voltage power supply (+ 8V at 25A, +16V at 
ЗА, and – 16 V at ЗА) with line filter; 20 slot shielded/ 
active terminated motherboard; and rugged, all-metal enclosure. 
$825 desk top version, $895 rack mount version. 


2 
3 
4 
5 


calendar; sockets for battery backup RAM, optional 
9511 or 9512 math processor, and 2716 ROM; RS-232 serial 
port; triple interval timers; dual interrupt controllers; 
power fail interrupt; and more. Comprehensive owner's 
manual, available for $20, includes numerous software 
examples. $295 Unkit, $395 A/T, $495 CSC (add $195 to the 
prices for the optional 9512 math processor). 


7 SYSTEM SUPPORT 1. includes battery operated clock/ 


customize your own custom power supply or 

motherboard, CE 1 is the answer. Enclosure (less power 

supply and mother board) $289 desktop, $329 rack 
mount (slides included). 


above 
e COMPUTER ENCLOSURE 1. When you need to 


(The following CompuPro memories ore fully static, run with 6 MHz Z8O' CPUs 
and ЛО MHz 8086/88 CPUs, comsume very little power, use IEEE 696/S-IOO 
extended addressing protocol, and handle DMA flawlessly.) 


8K RAM 20-8 Static Memory Board. With extended 
addressing and bank select. $199 A/T $249 CSC. 


addressing and bank select. $319 Unkit, $399 A/T, 5479 CSC. 


10 


1 l 32K RAM 20-32 Static Memory Board. With extended 


9 16K RAM 20-16 Static Memory Board. With extended 


24K RAM 20-24 Static Memory Board. With 
extended addressing and bank select. $429 Unkit, 
$539 A/T, $629 CSC. 


addressing and bank select. $559 Unkit, $699 A/T, 
$799 CSC. 


48K RAM 17-48 Static Memory Board. 48K of 

] 2 exceptionally low power, high speed static memory. 
For greater density, see RAM 17-64 (below). $1048 A/T, 
$1198.50 CSC. 


64K RAM 17-64 Static Memory Board. Power 

consumption of 4 Watts maximum, 2 Watts typical in 
] a truly high density memory. Compared to 64K 

dynamic memories, RAM 17 runs cooler, faster, and 
handles DMA in high speed systems without any timing 


problems. $1O95 Unkit, $1395 A/T, $1595 CSC. 


96K RAM 21-96 Static Memory Board. 96 K of 

| 4 exceptionally low power, high speed static memory. 
For greater density, see RAM 21-128 (below). Price upon 
request. 


128K RAM 21-128 Static Memory Board. The preferred 

memory for combining extremely high density with 

15 exceptionally low power consumption. Price upon 
request. 
8 BIT CPU Z. А 28O-based CPU board that includes 

| 6 all standard features plus many convenience options. 
Meets all IEEE 696/S-1OO specifications, including 

timing. $225 Unkit, $295 A/T (both operate at 4 MHz, 

$395 CSC (with 6 MHz CPU). 

7 16/8 BIT CPU 8085/88. Now there's an easy way to 

gain 16 bit capability without sacrificing your library 
of 8 bit software: CPU 8085/88 combines an 8088 
CPU to handle 16 bit software and an 8085 CPU for 8 bit 


software. $295 Unkit, $425 A/T (both operate at 5 MHz); 5525 CSC 
(with 6 MHz 8O85 and 8O88). 


CompuPro products are available at finer computer stores 


Most CompuPro products are available in Unkit form. Assembled/Tested. аг 
qualified under the high-reliability Certified System Component (CSC) program 
(200 haur burn-in, more). Note Unkits are not intended for novices, os de- 
bugging may be required due to problems such as IC infant mortality. Factory 
service is available for Unkits at a flat service charge. 
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BOX 2355, OAKLAND AIRPORT, C A 94614 
Circle 159 on inquiry card. 


32 PROVEN SOLUTIONS. 


proven solutions that create expandable, modular, fast, 
exceptionally reliable, and truly professional level machines 
that conform fully to the IEEE 696/5-1ОО standards. 

When you depend on your computer, choose a computer 
on which you can depend: S-IOO from CompuPro. 


for use with CPU 8085/88. Supplied on single sided, 


single density, soft sectored 8" disk. CP/M-8O 

compatible. Great development tool; mnemonics 
used in debug conform as closely as possible to current 
CP/M DDT mnemonics. (Also included in СР/М-86 
package.) $35. 


19 


INTERFACER 1. Two [25-232 serial ports, with full 
handshaking and independently selectable Baud 
rates, connect your computer to serial peripherals. 
$199 Unkit, S249 A/T, 5324 CSC. 


INTERFACER 2. Adds three ful duplex parallel ports, and 
1 опе serial port with all the features of an Interfacer 1 


serial port, to your computer. $199 Unkit, $249 A/T, 


$324 CSC. 
asynchronous) with handshaking. Includes 


2 2 software programmable Baud rates and many 


other convenience features. $599 A/T, S699 CSC. 


INTERFACER 3-8. Same as above, but with eight full 
RS-232 serial ports (2 synchronous/asynchronous, 6 
asynchronous). Ideal for multi-user /multi-terminal 
systems. $699 A/T, S849 CSC. 


SPECTRUM COLOR GRAPHICS BOARD. With 
8K of IEEE- compatible static RAM, full duplex 
bidirectional І/О port for keyboard or joystick 
interface, and 6847-based graphics generator that 
can display ail 64 ASCII characters. IO modes of operation, from 


alphanumerics/semi-graphics in 8 colors to ultra-dense 256 x 192 full 
graphics. $299 Unkit, S399 A/T, 5449 CSC. 


i 6 SLOT HIGH SPEED MOTHERBOARD. With all 
edge connectors, Faraday shielding, extensive 


| 3 8088/8086 MONITOR-DEBUGGER SOFTWARE. ideal 


8 BIT CPU 8085. Same as CPU 8085/88, but without 
8088. May be easily upgraded to 16 bit operation. 
$235 Unklt, $325 A/T, $425 CSC. 


INTERFACER 3-5. Includes five RS-232 
serial ports (2 synchronous/asynchronous, 3 


bypassing, and split active termination. 
$89 Unkit, S129 A/T. 


12 SLOT HIGH SPEED MOTHERBOARD. Same as 
above, but with 12 siots. S129 Unkif, S169 A/T. 


20 SLOT HIGH SPEED MOTHERBOARD. Same as 
above, but with 20 slots. S174 Unkit, S214 A/T. 


27 
28 
29 


MEMORY MANAGER. Extends the addressing of 
older S-OO machines beyond 64K Bytes to 
allow for greatly expanded memory capacity. 
$59 Unkit, S85 A/T, SIOOCSC. 


ACTIVE TERMINATOR. Promotes reliable and 
accurate data transfer in older machines by 
properly terminating bus lines, thereby minimizing 
ringing, crosstalk, overshoot, noise, and other 


gremlins associated with unterminated lines. $34.5O Unkit, 
$59.50 A/T. 


2708 EPROM BOARD. This board is the way to 
store often used routines or pieces of software. 
$85 Unkit, $135 A/T, $195 CSC (2708s not included). 
BIG 8 SPECIAL PACKAGE. You don't need to 
3] compromise anymore: CompuPro's advanced 5- ОО 
engineering is now cost-competitive with mass market 
8 bit computers that do a whole lot less. The Big 8 
package includes CPU-Z, Disk 1, 32K of fast static RAM with 24 
bit extended addressing, Interfacer 1 or 2 (your choice), 
СР/М-8О 2.2, and all documentation and manuals. Plus, if you 
purchase a Big 8 package before August 1, you'll receive anextra 
32K of free static RAM. Total value? $2712 with the free RAM- but 
Big 8's list price is only $1995! This package not only saves you 
$700, but provides the nucleus of one of the most advanced 8 bit 


systems available-regardless of cost. 
3 2 Interfacer 3, STO; Disk Controller, $25: System 
Support 1, $20. Also available: "CompuPro Product 

User Manuals: 1975 - 1980". This 25O-- page book includes data 
on а! older Godbout/CompuPro products, as well as many newer 
products such as the Spectrum Color Graphics board, Interfacers 
] and 2, CPU 8085/88, motherboards, CPU Z, and more. Whether 
you want to evaluate the innovative engineering behind 
CompuPro products, or study the nuts and bolts of high speed 
computer operation, this is the books for you. S2O plus shipping. 


DOCUMENTATION. User manuals are available for all 
products for S5, with the following exceptions: 


FUTURE SOLUTIONS: In the months ahead, we'll be introducing an 
ultra-fast, true DMA Hard Disk Controller; Parity check board; and 
much more in our continuing commitment to professional level 
computing. 


TERMS: Prices shown do not include dealer installation and support services. Cal 
res add tax. Allow at least 5% shipping; excess refunded. Orders under $15 add $2 
handling. VISA® ond Mastercord* orders ($25 min) coll our 24 hour order desk of 
(415) 562-0636. Include street address for UPS delivery. Prices ore subject to. 
change without notice. 


world-wide ...call (415) 562-O636 for the store nearest you. 


— (809800 


Circle 159 on Inquiry card. 


"LEGAL CORNER: Z8OA is a registered trodemork of Zog CP/Mis а regstered trodemork ot Dgital Research 


Circle 75 on inquiry card. 


SIMPLY 
BEAUTIFUL. 


CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That's why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sízes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 


Call CF&A. We make it simple. We 
make it beautiful. 


Ғ“А 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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of the mileage data. This allows the 
residuals to be monitored for the pur- 
pose of detecting changes in mileage 
that exceed the expected variation for 
a properly operating automobile. We 
generate an alarm if the residual ex- 
ceeds twice the expected standard 
deviation of the steady-state estima- 
tion error (the alarm detects sudden 
changes in mileage). We also sum the 
residuals and generate an alarm if the 
magnitude of the sum exceeds four 
times the expected standard deviation 
of the steady-state estimation error 
(this alarm detects a gradual trend, 
either upward or downward). In 
order to allow the filter to converge, 
we do not begin to sum the residuals 
until the third update after initializa- 
tion. 


Flow Diagram 

The flow diagram for the Kalman 
mileage predictor-monitor is shown 
in figure 2. Note that a number of in- 
puts are required upon initialization. 
The following guidelines and the ex- 
ample contain a discussion of how to 
select values for these inputs. 

Figure 2 shows optional computa- 
tions that aid in monitoring auto- 
mobile performance and assure 
timely maintenance. Specifically, 
sums of all gasoline costs and total 
miles traveled since filter initializa- 
tion are computed and a test is per- 
formed to determine whether or not 
the total miles traveled exceeds the 
desired oil change interval. If it is 
time for an oil change, the program 


Register Contents 


Cost of current fill-up, C, 
Measured miles per gallon at current fill-up, z, 
Cost per gallon, CG, A 
Predicted miles per gallon for next fill-up, X.i( — ) 
Threshold for magnitude of the sum of residuals, |ZRÍ... 
Error covariance for next fill-up, P,,.( — ) 


outputs an alarm. The user can com- 
pute gasoline cost per mile traveled at 
any time by recalling the summed 
data and computing the ratio of costs 
to miles traveled. Other optional 
computations can be added if you are 
wiling to use more than one 
HP-67/97 magnetic card for program 
and data storage or if the program is 
implemented on a larger machine. 
The optional manual action, set 
УК =0, has been shown in figure 2 to 
emphasize a point about LR, the sum 
of the residuals computed for k > 3. 
Since the mean value of the residuals 
is zero, you might expect that the sum 
of the residuals will remain near zero. 
However, there is a theorem in prob- 
ability theory (the theorem of long 
leads) that states, in effect, that the 
farther this sum departs from zero, 
the longer it will be before it returns 
to zero. This is a result of the fact that 
a significant departure from zero 
requires an improbable sequence of 
events—the occurrence of residuals of 
improbably large magnitude and/or a 
sequence of residuals of the same 
sign. Once such an improbable event 
occurs, an equally improbable event 
must occur to return the sum to zero. 
Therefore, the user may wish to set 
УК=0 whenever |ER| reaches or 
crosses the threshold, ||, in 
order to prevent this alarm from 
repeating erroneously after the car 
has been repaired. The flow diagram 
shows that the program does not out- 
put the filter's estimate of the mileage 
based on all К measurements, %,(+). 


Total miles traveled since initialization, Z(O, — O,.) 
Total cost of gasoline since initialization, >С, 


Sum of the residuals, ZR, (К> 3) 
Threshold for magnitude of a residual, R mar 


mpg 


Odometer reading at current fill-up, О, mi 
Total miles between initialization and next oil change, MNOC mi 


Variance of plant noise, q 
Residual, current fill-up, A, 


Number of fill-ups since initialization, including current fill-up, К 


PO 
P1 
P2 
PS 
P4 
PS 
P6 Kalman gain for current fill-up, К, 
P7 
P8 
P9 
A 
B 
С 
D 
E 

| 


(mpg)? 
mpg 
none 


Table 1: Data-register contents for the mileage-predictor program. РО thru P9 repre- 


sent primary registers. 


WE DID IT, AGAIN!! 


Microcomputer Workstations from $7,995.00 


CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 Megabyte floppy disk system. Desk- 
top WOYKStAHON ::5.................. $7,995.00 


CI-MWS23-MB — LSI 11/23 computer work- 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 megabyte cartridge disk system. 4 port 
serial I/O. Desktop workstation ..... $11,995.00 


CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $2,450.00 


PDP 1103SE — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 8 slot 
rack mountable chassis .... $2,695.00 


CI-11/23 AC — LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis .... $4,995.00 


| нента Baii, 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas ө Westlake Village, CA 91362 
Telephone: 213-991-2254 e TWX 910-494-1253 


LSI 11 is a trademark of Digital Equipment Corp. 
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Circle 182 on inquiry card. 


SDELLGUARD 


Spelling Checker 
for Professionals. 


SPELLGUARD eliminates 
spelling and typographical 
errors in documents pre- 
pared with CP/M'! or CDOS? 
word processors. 

SPELLGUARD is a 
unique program that leads 
the microcomputing indus- 
try in its efficlency, ease of 
use, and reliability. 


FAST 
e Proofreads 20 pages In under 
one minute.* 


POWERFUL 

e 20,000 word dictlonary, ex- 
pandable with single keystroke. 
e Properly handles hyphens and 
apostrophes. 

e Allows multiple, technical 
dictionaries. 


RELIABLE 

е Over 500 shipped by March 
1981. 

e 30-day money-back limited 
warranty. 

е Industry leading Softguard ? 
feature ensures diskette copy of 
program Is undamaged. 


EASY TO USE 

е On-line help feature. 

е Misspelled words marked 
In text for easy, In-context 
correction. 

e Examples of all functlons In 
120 page manual. 


COST EFFECTIVE " 
e SPELLGUARD'S unique speed 
and accuracy easlly recovers the 
suggested $295 price. 


*Time estimates based on double density 
B" diskettes and 4Mhz system. 


Trademarks: ‘Digital Research, *Cromemco 


Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 


The fast, accurate 
proofreader. 


INNOVATIVE SOFTWARE APPLICATIONS 


РО. Box 2797, Menlo Park, СА 94025 
[415] 326-0805 
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Instead, the filter's prediction is based 
on k—1 measurements, ^ (—). This 
quantity is more useful because the 
user is interested in what the mileage 
should have been on the kth fill-up. 

Alarms are indicated by a code 
number on the printer. À zero in- 
dicates that the magnitude of the 
residual has exceeded the threshold, a 
one indicates that the magnitude of 
the sum of the residuals has exceeded 
the threshold, and a two indicates 
that it is time for an oil change. 


HP-67/97 Program Listing 

The HP-67/97 program listing is 
shown in listing 1. Since it requires 
111 steps, the program can be re- 
corded on side 1 of a magnetic card. 
A value of r — 0.4 has been incor- 
porated in the program at steps 039 
and 040. This choice is explained in 
the next section and in the example. 
Data storage requires primary reg- 
isters O thru 9 and registers A, D, C, 
D, E, and I. The contents of these 
data registers can be recorded on side 
2 of the card. Table 1 identifies data 
register contents, and table 2 gives 
instructions for the use of the pro- 
gram. 


Program Calibration 

When the filter is initialized, it is 
necessary to specify the initial values 
of the error covariance, P,(—), an 
estimate of your car's mileage, ^ (—), 
the plant noise variance, 4, and the 
measurement noise variance, r. À 
reasonable initial guess at the quan- 
tities will cause the filter to converge 
to a good estimate within three up- 
dates. The two parameters which 
affect the filter's steady-state perfor- 
mance are r and q. It is recommended 
that you select q = 0.02 andr = 0.4 
when you first begin to use the pro- 
gram. These values work well for 
both of my cars (which perform quite 
differently). The procedure used to 
select these quantities requires that 
you keep a record of mileage data for 
a number of updates. Try plotting 2, 
versus О, for a few fill-ups. By virtue 
of equation 2, the variance of the 
measurements, o,?, is ғ, provided the 
data does not contain a trend. If the 
plot appears to contain a trend, try 


| 


| HP-37E Business Calculator 


Circle 313 on inquiry card, 


'ATARI „Шве #10801 
< а енені анак: 


a 


$ 359 | 
sewer HP-85 


ATARI® 400. . 


HP-85 Accessories 


534" Dual Master Disc Drive List $2500. ....$2125 

514" Single Master Disc Drive List $1500. .. 

HP 7225AGraphics Plotter List $2050 

HP-85 16K Memory Module List $395 

HP-85 Application Pacs Standard List $95. .. . 

Serial (RS-232C) Interface Module List $395. . $355 
$ 


$2250 


GPIO Interface Module List $495 


newHP89 $1895 


и HP-A1CV with five times 
E more memory 


built in. 
List $325 


List $250 


$199 


НР-32Е Scientific w/Staitiiites — 53.95 
HP-33C Scientific Programmable $79.95 


| HP-34C Advanced Scientific 


123.95 
$49.95 - 


Programmable 


| gem 
Ce 


609 Butternut Street 


Syracuse, N.Y. 13208 
(315) 475-6800 


| Prices do not include shipping by UPS. All 


prices and offers subject to change without 
notice. 


Why wait up to 6 months for high 
quality 16-bit resident system software, 
when you can get it now? 


Hemenway Associates can give you the 


software tools you need to get the most 
out of your 16-bit hardware. Because 


8086, 78000 and 68000 Systems Software 


is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking Operating sys- 
tems, linking loaders and PASCAL com- 
pilers are all ready for immediate delivery. 

You've heard about Hemenway 
Associates' system designs in the pages of 
EDN. But now you can have Hemenway- 


. Ifyouneed M68000, 


. 28000, or 8086 Softwa re, 
take it off our shelf. — — — 
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designed softwe 

processor. Our saf 

to any hardware co 

manufacturers еуашаш 

blown microcomputers. ff ПА. 

to-use and backed by onc zo с SUB 
So whether you're a тісгбсотрое 


manufacturer, softvvare developer oO rs PaA 4 | 

vidual microcomputer owner, Hemenwe a 3 

has the software for you. WEG a 
For the hard facts on Hemenway sol UM 

ware, write or call: Hemenway Associates, 

101 Tremont Street, Boston, Massachusetts 

02108. Phone: 617-426-1931. 

TWX 710 321 1203. TELEX 921735. 


Circle 170 on inquiry card. 


HEMENWAY ASSOCIATES, INC. 


When it comes to software, come to Hemenway. 


Input Output 
Step Instructions Data/Units Keys Data/Units 


БЕТІ Load side 1, magnetic сага i um __' 
If updating GO TO 5, otherwise continue МЕРЕ 
3 


INITIALIZE: Enter plant noise, q qi(mpg)? 


Beginning odometer reading, O, 0,/mi 


Threshold for residual alarm, Am RH, Impg 

Threshold for sum of residuals alarm,|Z |, |ZR|/ mpg 

Initial guess at the error covariance, P,( —) P,(—)/(mpg)? 
5. ^ ^ 

Initial guess at the mileage, xi( —) xY( —)! mpg 

Value of E(O, — О,..) at next oil change MNOC/ mi 


Record data on side 2 of card 
END 


Load side 2 of card 

Enter total price of pomm at fill-up 

Enter price per gallon 

Enter odometer reading 

OUTPUTS: If |A,|>F.,: |R.|/ mpg 
Н,/тіра 
0.0000 

If ER> |ER]..: |ER, |/mpg 

|ER|../ mpg 
1.0000 


Actual mileage measured, 2, z,/Mpg 


A 
Predicted mileage, x,{—) | x,(—)/mpg 


^ 
Residual, A, 2 z, – X — ) R,/mpg 
Sum of residuals fork = 3 УВ, 1 тро 


If time for oil change: 


Elapsed mileage since initialization L(O, — O,..)/ mi 
Elapsed mileage at oil change interval | MNOC/mi 
(When this happens, change the oil, add the desired oil 2.0000 
change interval to the contents of register P7 to get 
the new value of MNOC, and DO: ММОС/ті 
7 Record data оп side 2 of card f МОТА | Crd 
END 
OPTIONAL: 


8 When something causes |2В,|>|>В|, to occur it is best to 
set РО = 0 before recording data for next update: 0 


You can compute your gasoline costs per mile 


traveled over the total miles traveled by: 
$/mile 


Table 2: Instructions and keypresses necessary for use with the mileage-predictor program. 


| 
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When you can’t afford to buy wrong... 


5 


- 


1i 
i 


, 


"Sorry, Hawkins, we simply can't keep you and replace that non-expandable computer you bought. ...’ 


... you need Novell’s NEXUS} 
the starter-priced computer system 
designed to grow with you. 


рн A COMPUTER is a big as they occur—a feature no other Call us toll-free and we'll set up 
decision. How much can you comparably priced computer offers. а hands-on demonstration. We'll 
afford to spend? Will the system NEXUS is the onc starter-priced prove how NEXUS will take you all 
you're considering do the job? And computer system you'll never have the way to the top. 800-453-1188 
what happens when your needs to replace! 

outgrow that first computer? Can it If you're in the market for any | 

expand to handle increasingly larger computer, you can afford the “ N VE LL 
workloads, or will you have to NEXUS I. Since you can t afford to к С) 

spend a fortune replacing it? buy wrong, you can’t afford to miss DATA SYSTEMS, INC. 
Expandable computer systems are seeing, trying and learning all 1170 No. Industrial Park Drive, Orem, Utah 84057 
strictly big-league. They've been about NEXUS. Telephone: (801) 226-8202 


very expensive, and unless you've 
had at least $40,000 to spend 
they've been out of reach. 

But, now, there's Novell's new 
NEXUS Series—an incredibly 
versatile, surprisingly inexpensive 
computer that expands into a 
multiple terminal-computer network 
system just by adding components 
as your growth requires. You can 
begin using your NEXUS computer 
the day it arrives, because it works 
with the widest assortment 
of proven software 
available in the 
industry today. 
Exclusive RAM- 
GUARD?" protection 
detects and corrects 
memory errors 
automatically 


"EUM 


ve sod fti 
a4 ! y 
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Figure 3: Plots of actual data provided to Kalman mileage predictor (see table 3) апа 
the resulting mileage estimates. The filter program provided alarms that resulted in the 


O, 


^ C-) 


linear regression to obtain a proper 
value of r. 

Once a value of r is obtained, you 
must make a choice of q. The choice 


0 77406.6* — — can be made either analytically or 
1 77645.2 24.1865 28.0000* T 
2 777840 241117 244690 heuristically, but remember that the 
3 78045.0 242711 24.2925 function of plant noise in the Kalman 
4 78273. 24.4121 24.2871 mileage predictor-monitor is to keep 
3 ilice: al Саар the filter from ignoring new data. At 
6 78742.6 24.7502 24.2308 
7 78942.6 20.4222 24.3513 steady state (the value of k large) the 
8 79182.8 21.6415 23.4871 effect of 4 on the error covariance 
9 79389.0 23.1913 23.0948 И қ 
796070 21 8024 pu THAS апа Kalman gain are given by the 
79866.1 20.0447 22.8449 relations: 
80108.4 22.9325 22.2798 а 
803525 24.1632 22.3308 lim Р.Ж) = rq 
80580.4 22.1041 22.6997 ІС-- со (8) 
80820.5 22.4168 22.5801 
| 81021.3 22.7935 22.5473 d 
anm à; 81098.3 16.0099 22.5967 ana: 
0 : 81367.0 24.3652 21.2779 
^ lim К, = у q/r 
* Initialization values. Since the х.(-) guess was wrong, a type-0 alarm occurred on the k ў 4 (9) 
first fill-up (k= 1). Other initialization data were: q = 0.02, P,(—)=5, Rma: = 1.26, = 


\ZR|mor = 2.53, MNOC = 2000. 


** When type-1 alarms occurred, ZH, was set to zero as suggested in the text. 


Table 3: Program input data and results (also see figure 3). 


following repairs: 


A: faulty vacuum hose replaced on carburetor 


B: valve job 
C: loose spark plug wire 


Other interesting points on these plots are marked as follows: 


respectively. The variance of the 
residuals is given by: 


B. = Jrq +r (10) 


Equations 4 and 9 demonstrate that 
the larger the value of g, the more 
responsive the filter is to new data. 
However, equations 1 and 10 imply 
that the predictions, ^(—), also 
become noisier as q increases. In ad- 
dition, the ability of the filter to 
detect trends in the mileage data 
decreases, as indicated in equation 8. 

Obviously, an optimization prob- 
lem could be defined here. An 
elaborate simulation experiment 
could be designed to select a value of 
q that would cause the filter to adapt 
its estimate to track a step function 
change in the mean value of the mea- 
surements within so many updates 
while still producing an alarm on 
measurements containing a trend of 
so many miles per gallon per fill-up. 

I prefer the heuristic approach. The 
idea is to select a sufficiently small 4 
so that 4,(—) varies slowly with k 
when the car is operating properly 
and when driving conditions are 
similar. A value of g = 0.02 works 


well for both of my cars and my driv- 
ing pattern. If I took my car on an 
extended trip where highway driving 
would predominate I would probably 


Mileage measurements are indicated by a circle; mileage predictions are indicated by a increase the value of q by, вау, а fac- 
cross. tor of 10 for one or two fill-ups in 


0: indicates that the residual magnitude exceeds the alarm threshold 

1: indicates that the magnitude of the sum of the residuals exceeds the 
alarm threshold 

2: indicates that oil-change mileage has been reached or exceeded 
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MEETING THE NEEDS 
OF BUSINESS AND 
PROFESSIONALS 


p PF ll commodore 


The Commodore 8032 Computer with 32K RAM 
offers a wide screen display to show you up to 80- 
| | ) character lines of information. Text editing and 
| E Ж report formatting are faster and easier with the new 
ee e+ а wide-screen display. The 8032 features a typewriter 
styled keyboard with a separate numeric pad and 
BASIC 4.0 Operating System. 


Call Toll Free For Price 
COMMODORE 8032 
COMPUTER 


The VIC-20 Personal eee 


The New VIC-20, which e cu ^ 34 VUE EUIS 
connects to any TV set, NU T - P* 5 

rivals the features of existing 
microcomputers selling at 4 
or 5 times the price. The 
features include: 


© color 
COMMODORE 4040 DISK DRIVE © sound 
© programmable function 
The CBM 4040 Dual Drive keys 
Floppy Disk is an intelligent @ 5K memory expandable 
5%” mini-floppy disk system to 32K 
with 343K net user storage € standard PETBASIC 
capacity with 2.1 DOS e full-size typewriter 
keyboard 
Call Toll Free For Price € graphics character set 
© plug-in program/memory 
— cartridges 
Eu ая © low-priced peripherals : 
© joystick/paddles/lightpen Call Toll Free For Price 
Ө self-teaching materials 


COMMODORE 8050 
DISK DRIVE 


The CBM 8050 Dual 
Drive Floppy Disk is 


COMMODORE 4022 TRACTOR PRINTER 


Printer enhances your business system by ШШ M NR of the intelligent 
enabling you to print mailing lists, checks, Sam d ы CBM 4040 Disk 
invoices, and standard or customized business Et m Drive. The CBM 
forms at 65 characters per second. The printer 8050 has all the features 


has full PET graphics, variable line spacing, of the 4040 as well as providing more powerful 
programmable character and character software capabilities and nearly one megabyte 
enhancement with a 6 x 7 dot matrix. of online storage capacity. Like the 4040, the 
8050 2.1 DOS is incorporated in the drive as 
opposed to using valuable memory. 


Call Toll Free For Price 


(800) 233-8950 


Computer Mail Order (717) 323-7921 
501 E. Third St., Williamsport, PA 17701 


Call Toll Free For Price 


No Risk, No Deposit On Phone 
Orders, COD or Credit Card, 
Shipped Same Day Y ou Call* слина 


* on all in stock units a 


Circle 76 on inquiry card. BYTE July 1981 245 


Circle 259 on inquiry card. 


SUPERBRAIN 


Bv INTERTEC 


64K Double or Quad Density units available. Uses 
two Z-80 CPU’s. Commercial-type terminal with 
12" monitor, Dual double density minifloppies. 
Over350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S-100 

interface. Comes with CP/MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 


w/64K Double Density, List $3495 .. $2869 
w/64K Quad Density, List $3995..... $3395 


LA mackaan 
HP-41CV 
$259 


systems 
Z19 Video Terminal 


Limited 
Time 


Г» HEWLETT 
ris, Desk-Top 
— ty ~_ Computer 


ate ee ant 
= 


List $2250 $1895 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 296 higher. 
C.O.D. mayrequire deposit. 


— WRITE FOR FREE CATALOG — 

E |.| Ей 
MiniMicroMart 
1618 James Street 
Syracuse, NY 13203 (315) 422-4467 


packarnp HP-85A 


Glossary | 

The following glossary of terms is 
provided to clarify the meaning of 
some of the specialized terms used in 
this article. Definitions have been 
simplified to avoid the introduction of 
additional terms. 


Convergence: A Kalman filter may be 
said to converge when the magnitude 
of the envelope of the residuals is a 
monotonically decreasing function of 
the number of filter updates. 


Error covariance: [n intuitive terms, a 
statistical estimate of the error in the 
state vector. 


Gaussian noise: Random errors that 
add algebraically to quantities of in- 
terest, such as measurements (z,), are 
frequently considered to have a Gaus- 
sian probability density with a zero- 
mean value. For example, the expres- 
sion: 


ftv) = Vu exp ( z^ 


is the prokability density for v,, the 
measurement noise term of equation 2, 


which has a variance of r and a mean 


value of zero. Zero-mean random vari- 
ables are said to be unbiased. A prob- 
ability density equation gives the prob- 
ability that a random variable (v, in 
the above equation) assumes a par- 
ticular value. 


Kalman gain: A function of the error 
covariance (the measurement matrix 
which relates the measurement vector 
to the state vector) and the measure- 
ment noise covariance (or variance in 
the case of a filter with a single element 
measurement vector ). It is a measure of 
the confidence the filter places in the 
current measurement. The smaller the 
gain, the less confidence the filter has 
in the measurement. 


Least-squares sense optimum 
estimator: An algorithm that produces 
estimates for which the sum of the 
squares of the errors in the estimates is 
minimum. 


Linear Kalman filter: A filter in which 
the equations expressing the 
measurements in terms of the elements 
of the state vector are linear equations. 


Measurement noise: A random unbi- 
ased error which corrupts the measure- 
ments, 


Overdetermination/underdetermina- 
tion: If there are more elements in the 
measurement vector than in the state 
vector, the Kalman filter is overdeter- 
mined. If there are fewer elements in 
the measurement vector than in the 


state vector, the Kalman filter is 
underdetermined. 


Plant noise: An additive unbiased ran- 
dom quantity representing some actual 
physical process which causes the state 
vector to have statistical variability. 
Plant noise has the effect of preventing 
the Kalman gain from approaching 
zero as the number of updates in- 
creases. Kalman filter designers 
sometimes use this effect to implement 
an adaptive filter. In such filters, the 
sequence of residuals is tested for bias. 
When bias is detected, artificial plant 
noise is introduced into the filter. This 
increases the Kalman gain, which in 
turn causes the filter to increase its con- 
fidence in the incaming measurements 
when compared to its predictions. 
When the residuals are again unbiased, 
the plant noise is reduced. 


Regression analysis: A process by 
which a least-squares optimum curve is 
fit to a set of data points. When the 
curve is a straight line, the process is 
called linear regression analysis. 


Residual: A Kalman filtering term that 
denotes the difference between the ac- 
tual measurement vector and the 
predicted measurement vector. 


Standard deviation: A statistical term 
that is a measure of the expected or 
observed spread of data points about 
the mean value. Quantitatively, two 
thirds of the data points are within one 
standard deviation, plus or minus, of 
the mean value. 


State vector: Any set of quantities suf- 
ficient to completely specify the un- 
forced motion of a dynamic system. 


Variance: The variance of a set of n 
measurements, x; (i = 1 to n), is given 
by the formula: " 
. 1 у [(x:—x)?] 

variance іші (п--1) 
where X is the mean value of the set. 
The square root of the variance is 
called the standard deviation. 


"Though the filters output is based 
upon all data entered since initializa- 
tion, and data is not saved. Thus, the 
amount of memory required to pro- 
duce successive estimates is minimal 
and constant — an essential feature of 
algorithms implemented on the 
HP67/97. 


MODEL II 


26-4002 
64K 1 Drive 
$3440.00 
26-4160 1 Drive Ехр........ $1034.00 
26-4161 2 Drive Ехр......... 1574.00 
26-4162 3 Drive Ехр......... 2114.00 
26-4530 Scripsit !............ 265.00 
26-4512 Profile !І,........... 162.00 
2654511 MISIGGIE M. „а. se 265.00 
26-4501 Gen Ledger......... 180.00 
26-4506 Mail List..........,-.. 72.00 


CENTRONICS 
BEST PRICES 


Fast 100 CPS Centronics 


780-1А- Ргімег:............ $577.00 
Text Quality Centronics 
789-| RAMTEC.. o ur $737.00 


5 DISCOUNT S 


TRS-80° 


COMPUTER SPECIALISTS 


CALL US. 
SAVE MONEY 


We carry the full line of TRS-80 Computers. All 
other R.S. software, furniture, and accessories 
at discount from catalog price. We stock most 
items to assure you fast delivery and save you 
money. 


26-1140 Expansion іпбегіесе:..................... $249.00 
“207 V4) Vete Eun. |тересе......................... 359.00 
2651049 38K. Exp. ІМТегміссес:...................... 469.00 
26-1145 RS232C Board..... — HRS ——m 84.00 
26-1176071 Mini Disk ӘГЧе,........................ 419.00 
MONIES SSBB Kise. . .... .. cem 79.00 
ЖыНФ6-Мінісейсе,............. Кет PR EROR н 83.00 
* x жж * «PRINTERS + + + + + 
Б ЛТ e a a e 187.00 
26-1167 92 Dot Matrix Ргітбез.................... 360.00 
йб] Won eiPrimter ling. ааа ео ооо ьан, 1080.00 
26-1138 Daisy Wheel |І,........................... 1799.00 
26-1 IES Linel lp n m 1710.00 


EE 
ЕЕЕ CEET 
26-3507 VIR RGC oni aa $221.00 
26-3503 Cassette ІҒ........... 45.00 
14-812 Recorder. . . 72.00 


| 
DEALER A301 | 


MODEL Ii 


26-1063 32K IlI 
W/2 Drives, RS232....... 


25-9851 АКы dos poe $353.00 
26-3002 16K Ext. Basic. .... 533.00 
26-3008 Joysticks.......... 22.50 
26-3010 Color Video. ..... 353.00 
26-1206 Recorder. ......... 54.00 


commodore 


AUTHORIZED DEALER 
CALL FOR PRICES 


ALL POCKET AND COLOR 


COMPUTER SOFTWARE 
SOLD AT DISCOUNT 


WRITE US FOR A 
FREE CATALOG 


1-800-841-0860 roii Free Order Entry 
ИСИП MANAGEMENT SYSTEMS, INC. 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 
From Stock on Most Items 
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DOWNTOWN PLAZA SHOPPING CENTER 


115 C. SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 
(912) 377-7120 Ga. Phone No. & Export 


TRS-80 is a registered trademark of the Tandy Corp. 


F-48 Form Provided 


Largest Inventory 
In The S.E. U.S.A. 
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R.S. 90 Day Limited Warranty 
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SSS SS ee RU 
Intertec Superbrain SPECIALS 


64K Ram, List $3495 
64K Quad, List $3995 


NorthStar 


Horizon | 32K DD List $2695... CALL 
Horizon І QD List $2995...., . CALL 
Horizon 2 32DD List $3095 


Cromemco Z-2H, List $9995. $7945 
System 2, 64K List $4695 $3749 
System 3, 64K, List $7995., . , $6395 


Disk Systems 
Thinker Toys Discus 2D 
Dual Discus 2D J 
Discus 2 + 2, List $1549..., 
M26 Hard Disk, List $499 .... $3949 
Discus M-10, List $3695 $2995 


Printers & Terminals 
Paper Tiger IDS-445 $649 


with graphic opton 
Centronics 730-1, List $795... 
739-1, List $295 


T1810, List $1895....,, 23., 

NEC SPINWRITER 5530 $2395 
NEC SPINWRITER 5515, 5510. . $2395 
Diablo 630 List $2711 

Intertube 111 List $895. |. ,, 

Zenith Z-19 


Computers 
Wholesale 


Р.0. Box 144 Camillus, NY 13031 


aa (3154722582 (ФО) 


Most items in stock for immediate delivery. Factory sealed cartons, 
w/Íull factory warranty. NYS residents add appropriate sales tax. 
' Prices do not include shipping. VISA and Master Charge add 3%. 
СОЛ. orders require 25% deposit Prices subject to change without 
notice. 
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order to allow the filter to adapt its 
estimate to the anticipated improve- 
ment in gasoline mileage. 


Example 

Figure 3 shows the measurement 
data, z,, as a function of k for my 
1973 MGB. Also shown are signifi- 
cant maintenance events during the 
time period covered by the data. 
Until the thirteenth fill-up, I did not 
rely on the Kalman mileage predictor- 
monitor because all initialization data 
was based on speculation. On the 
twelfth fill-up, I calibrated the filter 
using the data from k — 5 through 
k = 12. Since this data contains a 
trend, I used linear regression to ob- 
tain a value of r = 0.4 mpg’. I then 
reprocessed the data using r = 0.4, 
а = 0.02, P,(—) = 5 mpg’, xi(—) = 
28 mpg, Ryo = 230.4, and |ER|.... 
= 4,/0.4. 

Figure 3 indicates the occurrence of 
each type of alarm and superimposes 
the predictions, x,(—), on the plot of 
z, versus k. The filter alarms will 
indicate the need for maintenance at 
the proper time. The history of input 
and output data for the MGB are 
given in table 3. 

One powerful feature of the 
Kalman filtering technique lies in its 
use of a recursive algorithm. Though 
the filter's output is based upon all 
data entered since initialization, the 
data is not saved. Thus, the amount 
of memory required to produce suc- 
cessive estimates is minimal and con- 
stant—an essential feature of algo- 
rithms implemented on the HP-67/97. 
The filter program monitors gradual 
degradation of fuel economy, despite 
the action of noise and variations due 
to external sources. While other 
methods (plotting a graph or regres- 
sion analysis) could be used, the 
Kalman technique is elegantly 
simple. 8 


References 

1. Kalman, ВЕ. "А New Approach to Linear 
Filtering and Prediction Problems." J 
Basic Engineering, March 1960, pages 
35 thru 46. 

2. Gelb, Arthur et al. Applied Optimal 
Estimation. Cambridge MA: MIT Press, 
1974. (This text is recommended as a 
practical introduction to Kalman filtering 
theory.) 


WHAT'S 
BETTER 
THAN AN 


ISAM 


And Will Turn 
. MICROSOFTS 
BASIC - 
COBOL 
FORTRAN 
DIGITAL'S 
PL /T-80 
CBASIC 
PASCAL/MT+ 
S-BASIC 
CROMEMCO 16K BASIC 


into first class application 
languages? 


MICRO В+" 


The first and most complete 
implementation of B-TREE 
index structures for micro- 
computers. B-TREES ellminate 
index file reorganization, 


Search 


An index of over 


40,000 Key 
Values In Less. 


Than One 
Second 


On A Floppy Disk System 
for only 


$260.00! 


System Houses: 
MICRO B+™ 
Available In Language C 


Cokie MO ys? 


| [ AIR RCO OM 222 (314) AAS 8308 


€4980 Fair Com 


Shipping $4 USA / $8 Foreign . 
We accept VISA and MASTERCARD 


PL/I-80 is с осет of Digital Research 
CRASC Б à hodemeark of Compier Sysiarns. inc. 
SBASC 1з а trademark of Topaz Programming 
РАБА МЇ» Is o trademark of MT Micro Systems 
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PERIPHERALS 


FOR ATARI 400 & 800 


16K MEMORY BOARD: AT-16 


e 16K 4116 RAM (200NS) 

е Assembled and tested 

e No modifications - hardware or 
software 

e Compatible with Atari 800 

e One year warranty 

e Price: $119.50 


32K MEMORY BOARD: AT-32 

e 32K 4116 RAM (200NS) 

е Assembled and tested 

e No modifications - hardware 
or software 

е Compatible with 
Atari 400/800 

е One year warranty 

Price: $199.50 


у= 


7a 
б 
i554 


Atari, Atari 400 and Atari 800 are trademarks of Atari, Inc. 
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d Ж 
E 
Pt 


MICROTE 


9514 CHESAPEAKE DR... SAN DIEGO, СА 92123 


PARALLEL PRINTER CABLE: 
AT C-1 

e Pre-tested 

e 3' length 

e Centronics compatible 

e DB15 to Amphenol 57-30360 

e Price: $39.50 

SERIAL (RS-232) PRINTER 
CABLE: ATC-2 

e Pre-tested 

e 3’ length 

e DB15 to DB25 connectors 

е Price: $39.50 

EXTENDER BOARD: ATB-1 
e Raises board 3 inches 


е ideal for prototype boards 
е Price: $39.50 


е 


я 


a 


Available 
at your local computer dealer 


y or direct from Microtek Peripherals. 


(714)278-0630 TWX-910-335.1269 
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EAST COAST WEST COAST 
ОМЕСА Sales Co. ОМЕСА Sales Co. 
12 Meeting St. 3533 Old Conejo Rd. #102 
Cumberland, RI 02864 . Newbury Park, CA 91320 
1-800-556-7586 1-800-235-3581 
1-401-722-1027 1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 


SPECIAL OF THE MONTH! — 


CREADY TO GO) 


= $1329 


(EPSON МХ-ЕО 
|» + t8 100) 


THEN ADD A 
LEEDEX/AMDEK 13” COLOR MONITOR 


COMPLETE SYSTEM 
FOR $2099 


« EAST COAST / WEST COAST 


MEGA SALES COMPANY | 
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EAST COAST 


ОМЕСА Sales Co. 
12 Meeting St. 
Cumberland, Н! 02864 


1-800-556-7586 


1-401-722-1027 


WEST COAST 


QM EGA Sales Со. 
3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 


1-800-235-3581 


1-805-499-3678 
CA. TOLL FREE 1-800-322-1873 


INTERTEC SUPERBRAIN 64K RAM $2799 


ANADEX 
$1295 QD SUPERBRAIN $3195 
NEC 5510 SPINWRITER $2595 
NEC 5530 SPINWRITER $2595 
OKIDATA MICROLINE-80 $ 399 
OKIDATA MICROLINE-82 $ 529 
OKIDATA MICROLINE-83 $ 799 | 
5 APPLE || PLUS 48K $CALL | 
APPLE DISK w/3.3 DOS Controller $CALL 
DIABLO 630 APPLE DISK w/o Controller $CALL 
$2099 / BASE ІІ PRINTER | $ 599) 
HAZELTINE 1420 $ 799 | 
DIRK 7” NORTHSTAR HORIZON I! 32K QD $2975 
ANADEX DP-9500 $1295 
| TELEVIDEO 912C $ 669 
ТРЕ TELEVIDEO 920C $ 729 
oec t M TELEVIDEO 950 $ 959 
| CBM 8032 COMPUTER $1225 
$229 | CBM 8050 DISK DRIVE $1449 
CBM 4032 COMPUTER $1090 
CBM 4040 DISK DRIVE $1090 
€ CBM 4022 $ 679) 
Есе СВМ МІС-20 $ 289 | 
CBM C2N $ 85 
RADIO SHACK II 64K $3245 
RADIO SHACK III 16K $ 839 
га LEEDEX/AMDEK 100 $ 139 
—À LEEDEX/AMDEK 100G $ 169 
EPSON MX-70 LEEDEX/AMDEK COLOR-1 13” Color Monitor $ 349 
PRINTER MICROTEK 16K RAMBOARD for ATARI $ 99.95 
MICROTEK 32K $ 165 
$349 ATARI 400 16K $ 349 
ATARI 825 PRINTER $ 619 
() ATARI 850 INTERFACE 139 
; : or both together 
oS EDEP Se ATARI 810 DISK DRIVE $ 449 


капшай гм го nee (Call for price list of ATARI software) 


e NO SURCHARGE FOR CREDIT CARDS 
e WE ACCEPT C.O.D.'S 

е ALL EQUIPMENT FACTORY FRESH W MANUFACTURER'S WARRANTY 
e STOCK SHIPMENTS USUALLY SAME DAY OR NEXT DAY 

e NO HIDDEN CHARGES - WE LIVE BY OUR PUBLISHED PRICES 


x EAST COAST / WEST COAST 


MEGA SALES COMPANY 


Circle 287 on inquiry card. BYTE July 1981 251 


The Infamous 


Traveling-Salesman Problem 


A Practical Approach 


You may not need a computer to 
tell you the shortest distance between 
two points, but you may need one if 
you are trying to find the shortest 
route from city to city when many are 
involved. 

This problem is commonly known 
as the traveling-salesman problem 
and is referred to by mathemati- 
cians and computer scientists as an 
NP-complete (nondeterministic 
polynomial) problem. 

The difficulty lies in the number of 
different routes a salesman can take 
from city to city. If only five cities are 
involved, the number of different 
routes is a manageable 4! (4 factorial 
or 24). But the number of routes in- 
creases exponentially. So with nine 
cities, for example, the number of 
routes jumps to 8! (5040). And with 
12 cities, the number of possibilities 
for the trip reaches a staggering 40 
million. That’s a lot of calcula- 
tions—even for a computer. In fact, it 
is not too hard to imagine a traveling- 
salesman problem that would take 
the world’s most powerful computer 
centuries to solve. 

The fact that NP-complete prob- 
lems take so long to solve is both a 
burden and a blessing. The obvious 
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Richard R Parry 
38 W 255 Deerpath Rd 
Batavia IL 60510 


Howard Pfeffer 
4610 Lake Trail Dr 
Lisle IL 60532 


disadvantage is that it is difficult or 
impossible to solve some very useful 
problems. But it is a blessing as well 
since it lends itself to the design of 
systems to encode information for 
security purposes. This fact comes at 
a time when computer fraud is in- 
creasing. 

Interestingly, the traveling- 
salesman problem was discussed in an 
article entitled, “What Computers 
Cannot Do” (BYTE, January 1980, 
page 100). Indeed, there is no known 
way, at present, to solve all traveling- 
salesman problems in a simple and 
elegant manner or in a relatively 
short time. Even the recent break- 
through by the Russian mathemati- 
cian Leonid G Khachiyan, which 
solves the linear-programming class 
of problems, leaves the traveling- 
salesman problem unsolved. (See 
“Khachiyan’s Algorithm, Part 1: A 
New Solution to Linear Programming 
Problems,” BYTE, August 1980, page 
198, and "Khachiyan's Algorithm, 
Part 2: Problems with the 
Algorithm," BYTE, September 1980, 
page 242, by G C Berresford, A M 
Rockett, and ] C Stevenson.) 
However, with a limited number of 
towns, the traveling-salesman prob- 


lem is most certainly solvable. 

In this article, we discuss a BASIC 
program that can solve a 12-city 
problem in less than an hour— not 
bad, considering that there are 40 
million possibilities and that the pro- 
gram was written in BASIC on an 
8-bit microcomputer. (Unless other- 
wise noted, execution times stated are 
based on a SwTPC [Southwest 
Technical Products Corporation] 
6800 computer system with a 1 MHz 
system clock using TSC [Technical 
Systems Consultants] BASIC.) 

We loaded the program into a Con- 
trol Data Cyber 175 large-scale com- 
puter to see what it could do with the 
traveling-salesman problem. The 
12-city problem, which requires 47 
minutes on the microcomputer, was 
solved by the Cyber in less than four 
seconds. When a 16-city problem was 
given to the Cyber, the execution 
time was 41 seconds. This is truly 
astounding, considering that there are 
1.3 trillion possibilities for this trip. 

Several characteristics of the Cyber 
account for its speed. Perhaps the 
greatest gain comes from the fact that 
it uses a BASIC compiler instead of 
an interpreter. Its 60-bit word length, 
hardware arithmetic manipulation, 


INTRODUCING ssa 


COMES WITH: (ADDITIONAL) 
А WORD STAR® WORD PROCESSOR А GENERAL LEDGER 
4 ACCOUNTS PAYABLE 4 SALES ORDER ENTRY ONLY 


4 ACCOUNTS RECEIVABLE 4 INVENTORY CONTROL 
$3450.00 


QUANTITY DISCOUNTS. 
AVAILABLE! 
INCLUDING CP/M2.29 


($4950.00 INCLUDING 
ACCOUNTING SOFTWARE 
AND WORD STAR" ) 


320K 
MINI DRIVES 
SHOWN, 8" 
and 54" 10MB 
HARD DISK 
OPTIONAL 


1 YEAR PARTS WARRANTY! 


(90 DAYS ON БИТИЕ PACKAGE, KEYBOARD AND LABOR) 


ІЛЕ MICRO SALES S-100-8 


CHECK THESE FEATURES? 


DISK 
TERMINAL COMPUTER STORAGE 


e Feather Touch Capacitance Keyboard е 8 Slot S-100 e Dual Double Density 
e 64K Dynamic Ram 5% Single Sided Drives 


IMMEDIATE DELIVERY! 


e 60 Key Standard ASCII 
PLUS + Hex Keypad e 4MHZ Z-80 e DOUBLE SIDED Option 


PLUS + 8 Special Function Keys e Serial Printer Port (150 - 19.2K) e Double Sided, 77 


PLUS * 20 Screen Editing Keys e Double Density Disk Controller Track, Option 
e SOROC Type Screen Attribute Set e Programmable Baud Rate e Color Matched Enclosure 
e Half Intensity e Programmable Keyboard Set e Self Contained Power Supply 


OPTIONS: 
Dual 5%” Double Sided MPI B51 (640K) add $225.00 


Dual 5'4" Double Sided MPI B91 (1.2MB) add $360.00 t 7 ju 11 
Dual 8” SIEMANS FDD120-8 Drives (1MB) add $250.00 Ti SA LES 


Dual 8” QUME Double Sided Drives (2MB) add $625.00 


WORD STAR is a TM of Місгорго Inc. — CP/M2.2 is a TM of Digital Research Inc. 
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16K PROM boards. 

Ш PROM card has 2708-type memory 

Ш Quality board construction W 0-4 wait states 
Ш Address any АҚ group to any 4K boundary 
E Control up to 8 banks of memory Ш Fully 
assembled and tested Ш PRICE— $300 


(California residents add 696 sales tax) 


Expandable 5 MHz RAM boards. 
8—32K expandable RAM board uses TI 4044 
memory runs at 5MHz @ Fast 250 ns access 
time W Bank select Bl Address any АҚ block to 
any АҚ boundary Ш Quality board construction 


PRICE—8K— $175; 16K —$300; 24K —$445; 
32K — $575; 8K add-on kits— $135 


(California residents add 6% sales tax) 


Call or write Artec for details 


ТЕС ELECTRONS INC. 


605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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and faster cycle rate are other factors 
that increase its speed. But such a 
powerful computer is not the ultimate 
answer to solving NP-complete prob- 
lems. Even the Cyber would be hard- 
pressed to solve a 50-city problem in 
our lifetime. 


About the Program 

We wanted to develop a program 
that would be useful in many 
ordinary situations. For example, 
while its possible that you might 
have to visit 100 or more points in 
one trip, it's not very likely. It seemed 
that if we could develop a program 
that would compute the shortest trip 
for an 11- or 12-city problem in less 
than an hour, then the program could 
solve a large number of real-life situa- 
tions. Also, we wanted to write a pro- 
gram that could be used on virtually 
every computer system. (This meant 
that we had to use BASIC.) But this 
hampered our goal of fast execution 
time because BASIC is ordinarily in- 
terpreted and, therefore, slow. As 
previously noted, execution time 
would be much faster if the program 
could be compiled. 


We first tried to solve the traveling- 
salesman problem by using a 
sampling technique in which only a 
few of the possibilities are calculated. 
From this sample, the best route for 
the trip is the answer. Sampling 
seemed a viable solution; it would 
certainly reduce the total execution 
time because all possibilities are not 
evaluated. The technique does not 
yield the best route for a trip (at least 
not normally), but we hoped it would 
give a good solution. 


We were disappointed by the 
results of this approach, however. 
Looking back, it is easy to see why: if 
only a small percentage of the 
possibilities are examined, on the 
average, the probability of finding 
the best route is also very small. In 
addition, even if only 1% of the 
possibilities of a 12-city trip are 
examined, the total that must be tried 
is still very large (400,000). The 
weaknesses of sampling were further 
illustrated by a simple experiment 
with friends, which showed that a 


TOTAL 


210, D W. HWY кеші 
Ve | S Nashua. мн 03060. | —— 
di: / 603-883-0991 маар, 


Circle 400 on inquiry card. 


BIOFEEDBACK 


e What is a growth experience? 
What is fun, and therapy too? 


What goes beyond games 
and lets you work directly 
with your subconscious mind? 
What does all that and more, 
works with all popular 
computers, and goes on an 
RS232 port without external 
power supplies? (Parallel 
available too) 


What, therefore, is a fabulous 


» Ih BIOCOM 
MS a 


Plot of GSR 
iskin 
resistance) 
Guring relaxa- 
tian cycle. 
--Relaxing here 


“Wide awake 
here 


A whole new thing in computing! tf you have 
any experience with biofeedback. you will 
love it. if you have only read aboutit. пом 15 
the time to see for yourself that it really 
works for you Our booklet "Personal 
Growth With Your Computer’. and our 
program documentation tell you how to 

e Observe and experiment with 


GSR 

e Train yourself to relax 

e Play lie detector and/or test 
subconscious response 
at parties 

e Play OUIJA, alone or in agroup 


e Create your own games/ 
experiments 


ому 31259? 


Including manual, and our bookiet 
"Personal Growth With Your Com- 
puter" or "Bend Your Machine's Mind 
With. Yours". and BASIC listings for 
these programs: 
GSR Plot 

Computer OUIJA 

Relaxation Trainer 
Lie Detector/Subccnscious Response 


For cassette or diskette. media charge 
$15. State system type to ensure com- 
patibility; or if asking about parallel 
interfacing. 
Dealer inquiries invited. Mail or phone 
orders to: - 


Total Digital Engineering 


dBASE II vs. the Bilge Pumps. 


by Hal Pawluk 


We all know that bilge pumps suck. 

And by now, we've found out—the hard 
way —that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly-language rela- 
tional Database Man- 
agement System for 
CP/M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 


Tip #1: Database чача 
vs. File Handling: 


Any list or collection of data is, loosely, 
a data base, but most of those "data base man- 
agement” articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro- 
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 


Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s-l-o-w. Run a benchmark on 
a Basic system like S*-IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I’ve also seen one extremely slow 
assembly-language file management system.) 


Tip #3: Relational vs. Hierarchal 


& Network DBMS. 

CODASYL-like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old-fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre- 
defined sets, pointers and complex data structures 
of a CODASYL-type DBMS. And you don't need 
to be a programmer to use it. 
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dBASE Il vs. everything else. 

dBASE II really impressed me. 

утеп! in assembly language (with no 
need for a host lan- 
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round- 
off errors, has a super- 
fast multiple-key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English-like commands 
(DISPLAY 10 PROD- 
UCTS), or program it 
(so when you've set up the formats, your secretary 
can do the work). Its report generator and user- 
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 


An Unheard-of Money-Back 


Guarantee. 
dBASE II is the first software I’ve seen 
with a full money-back guarantee. 
To check it out, just send $700 (plus tax in 
California) to Ashton-Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666-4409. 


. Test dBASE II doing your jobs on your computer 


for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 

They know you don’t need your bilge 


Ashton-late 


©Ashton-Tate 1980 
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| The Key Sequential Access | 
Method (ISAM) for the profes- | 
sional. In many successful ap- | 
plications since 1977. Used by | 
equipment manufacturers like 
Cromemco & Philips. Runs on 
floppy or hard disk systems 
under CP/M®, CDOS, IMDOS, 
with a special version for UCSD 
Pascal. Easy interfaces to 
CBASIC 2, Microsoft Basic, For- 
tran, Pascal, and assembly lan- 
guage. 


Features: 
9 Any number of keys 


© Fixed, variable, and data sen- 
sitive records 


© B-tree file structure with no 
overflow areas insures fast 
QCCess 


© Access by full or partial keys, 
sequential movement in both 
directions, and access by 
record number 


ә Automatic disk space reclama- 
tion 


e Self-reor ganizing files 
| ©Files may span up to 4 disks 


9 Powerful utility package in- 
cluded 


| eWritten in machine language 
for speed & efficiency 


| 


| eRequires оту 5k of memory 


| Single site object licence $ 395 


Demo аси е оп 8” 
SSSD ІМ tormat $50 


California residents add 6% sales tax 


OEM & Dealer inquiries invited 


Efficient 
EMS ©; 
Systems, Inc. 


computer applications 


3645 Grand Ave., Ste 304 
Oakland, CA 94610 | 
Y CP/M is a registered trademark of Digital Research Л 
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person could easily outperform the 
computer. 

We were convinced that an ex- 
haustive search of all possible routes 
was necessary. This meant that in the 
12-city problem all 40 million routes 
would have to be evaluated. Extra- 
polation from a simple 5-city problem 
that was run using an exhaustive- 
search program indicated that the 
SwTPC computer would require 40 
days to solve the 12-city problem. 
This falls far short of our original 
goal of solving it in less than an hour. 

The solution to reducing the execu- 
tion time lies in a technique similar to 
that used in computer chess pro- 
grams. It is basically a decision-tree- 
pruning method. In the case of the 
traveling-salesman problem, the idea 
is to skip over newly examined routes 
that are poorer than the best route 
found up to that point. 

For example, assume a 6-city prob- 
lem, with city 1 the starting and 
ending point. Also, assume that the 
path thru cities 1, 2, 3, 4, 5, 6, and 
back to 1 has been calculated to 
require 400 miles. (This may or may 
not be the shortest route; it merely 
represents the shortest path found 
thus far.) The program must now 
generate another path and evaluate it. 

Assume the new path is 1, 4, 2, 3, 
5, 6, 1. If after evaluating the distance 
from 1 to 4 to 2 to 3, the accumulated 
distance is found to be greater than 
400 miles, there is no need to continue 
the evaluation. Continuing would 
only prove what we already 
know—that this path is not the 
shortest. More important, it means 
we can skip the permutation 1, 4, 2, 
3, 6, 5, 1. 

Now suppose we know that the 
shortest possible route involving any 
three cities then ending at city 1 
covers 150 miles. We could then say 
that if the distance from 1 to 4 to 2 to 
3 is greater than 250 miles, there is no 
point in calculating further. The 
distance from 3 thru two cities to 1, 
regardless of the choice of the 
intermediate cities, will add at least 
150 miles to the 250 miles already 
calculated. The total trip must be at 
least 400 miles, so it cannot be shorter 
than a route we already know. 
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MICRO PRICE for MINI POWER 
MICRO-MINI'" matches Series | by IBM 
DELIVERING CURRENT ORDERS 


You cannot buy a more powerful micro: 

Power: 1 to 32 independent users 

Memory: directly addresses to 16 Meg! 
Mapping: efficient memory management 
Disk: 2M to more than 250M 

Speed: throughput 10 times Z80 

Files: simultaneous access 
Communication: inter-user via terminals 
Security: all files password protected 
Options: expandable in the field 

Bus: Inte! Multibus'" compatible 

* Languages: Pascal, BASIC, COBOL, FORTRAN 
SYSTEM | ........... rrr rne #9909 
28001 CPU board with on-board ROM monitor 
32K dynamic RAM 

I/O board: 8 serial ports 

Back plane: 15-slots, Multibus'" compatible 
Case: switching power, fans, cage, fixtures 
SYSTEM ll... enn BS 
28001 CPU with memory management circuitry 
64K dynamic RAM 

МО board: 8 serial ports 

FDC board: for 4 floppies, sgl/db! density 
ZMOS: multi-user/-tasking operating system 
Back plane: 15-slots, Multibus'" compatible 
Case: switching power, fans, cage, fixtures 
Disks: dual floppies (ss: sgl/dbl density) 

CRT: Dialogue 80™ interactive/edit terminal 
Call for further system specifications. 


AMPEX Dialogue 80™ 

Dialogue 80™ fully-featured video terminal: 

Full ASCII with numeric and edit keypads 

Elegant case with detachable keyboard 

Display 24 lines with 25th status line 

20 user programmable function keys 

2 pages display memory (4 optional) 

11 graphics and 21 control codes 

10 modes including block, protect, program 
* Transparent mode displays control codes 
DRAGS 2 a— 
Dialogue 80™ with phone coupler 


Applications: word processing, data entry, interac- 
tive programming, data base inquiry/response/ 
update, transaction processing, whether on-site 
or remote. For our system or for yours, this inter- 
active terminal is the perfect match. 


Prices: Prepaid or Purchase Order Net 10. 


Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
interfacing cables free with all systems. 
1096 down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 


(312) 684-3183 


~ COMPUTEX 
MICROCOMPUTER SYSTEMS 


5710 Drexel, Chicago, IL 60637 


Discover 


the most organized (and inexpensive) way fo keep up with 


(Publishers’ Prices shown) 


70230. PRINCIPLES OF SOFTWARE ENGI- 
NEERING AND DESIGN. Marvin V. ешн 
dl. : 


41785. DEBUGGING SYSTEM 360/370 PRO- 
GRAMS USING OS AND VS STORAGE DUMPS. 
D.H. Rindfleisch. $24.95 


60385. MANAGING THE SYSTEMS DEVELOP- 
MENT PROCESS. Charles L. Biggs et al. Provides 
every computer professional with all the manage- 
ment tools and procedures necessary to keep ihe 
systems development process under contra]. on 
budget. and on time. $24.95 


79240. SOFTWARE PSYCHOLOGY: Human Fac- 
tors in Computer and Information Systems. Бел 
Shneidernian, $24.95 


81845. SYSTEM/370 JOB CONTROL LAN- 
GUAGE. Gary DeWard Brown, Softcover. $13.50 


84238. 370/360 ASSEMBLER LANGUAGE PRO- 
GRAMMING. Nancy Stern et al. А step-by-step 
guide from the basics Ihrough efficient sophisticated 
Coding. 516 pages. 8'4” x ТЕ format. So baung, T 


70745. A PROGRAMMER'S GUIDE TO COBOL. 
William J. Harrison. $18.95 


70725-2. THE PROGRAMMER'S ANSI COBOL 
REFERENCE MANUAL. Donald A. Sordillo. 
Counts as 2 of тонг 3 books, $27.95 


40010. COMPUTER POWER FOR THE SMALL 
BUSINESS. 5ір// and Dahl. A complete guide to 
micro and mini computers. $15.95 


80847. STRUCTURED MICROPROCESSOR 
PROGRAMMING. Morris Krieger et al. How to use 
the 8080/8085 microprocessor instruction set and 
more. $20.00 


42213. DICTIONARY OF BUSINESS AND MAN- 
AGEMENT. Jerry M. Rosenberg. Over 8000 en- 
tries. $24.95 
59920. MANAGEMENT: Tasks, Responsibilities, 
Practices. Peter F. Drucker. The skills. techniques 
and tools a good executive needs to stay effective in 
modern management. 839 pages. $17 

41625. DATABASE: А PROFESSIONAL’S 
PRIMER. David Kroenke. Covers every aspect of 
data base concepts, systems and ы т = 


79155. SOFTWARE INTERPRETERS FOR MI- 
CROCOMPUTERS. Thomas C. McIntire. $23.95 


34130. THE APPLICATION DESIGN HAND- 
BOOK FOR DISTRIBUTED SYSTEMS. Robert L. 
Patrick, With 186 specific design hints. $19.95 


j шш 
ASSEMBLER 
LANGUAGE | 

PROGA AM MIN 


Take any 3 books 
for only $1.00 each 


(values to $74.90) 


You simply agree to buy 3 more books—at 
handsome discounts—within the next 12 months, 


63187. MOVING ON UP: ADVANCE YOUR CA- 
REER BY CONTROLLING YOUR OWN PRO. 
MOTIONS. Те Pollock. $9.35 


56360. INTRODUCTION TO PASCAL. Welsh and 
Elder. $14.95 


79167. SOFTWARE RELIABILITY GUIDEBOOK. 
Robert L. Glass. Analysis of technical tools available 
for software design and implementation. $18.95 


51955-2. A GUIDE TO THE SUCCESSFUL MAN- 
AGEMENT OF COMPUTER PROJECTS. 
Hamish Donaldson. Counts as 2 of your 3 баб ia 


38968. THE COBOL ENVIRONMENT. Grauer and 
Crawford, $20.95 


43735, THE EFFECTIVE EDP MANAGER. Mi- 
chael К. Frank. А sound blueprint to help every EDP 
manager cope with today's changing кан. 


49295-2. FUNCTIONAL PROGRAMMING: Ap- 
lication and Implementation. Peter Henderson. 
погоня and comprehensive, Couns as 2 of your 3 

books. $2 


80155. STANDARDIZED DEVELOPMENT OF 
COMPUTER SOFTWARE, Part II. Robert C. Taus- 
worthe. A detailed set of rules for software imple- 
mentation. Contains extensive appendices. $21.95 


37206. THE C PROGRAMMING LANGUAGE. 
Kernighan and Ritchie. Softcover. $11.95 


79150-2. SOFTWARE ENGINEERING. Jensen and 
Tonies. All phases of software engineering with the 
emphasis on real applications in industry. Counts as 
2 of vour 3 books. $27.50 


42053-2. DESIGNING A DISTRIBUTED 
PROCESSING SYSTEM. Hamish Donaldson, In- 
cludes file strategy. communication networks and 
workflow design. Counts as 2 of vour 3 books. —_ 
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The Library of 
Computer and Information Sciences 


what's new in computer techniques and management— 


DATABASE 


A Professionals Primer 


65730. 1001 THINGS TO DO WITH YOUR PER- 
SONAL COMPUTER. Mark Sawusch. With possi- 
ble applications. sample programs. ideas f'or simu- 
lating other electronic devices and much more. 


50045-2. GAME THEORY: Mathematical Models 
of Conflict. A.J. Jones. A hrilliant introduction to the 
science. Counts as 2 of your 3 books. $45.00 
62641. MICROPROCESSORS: From Chips to Sys- 
tems. Rodnay Zaks. $25.00 


— EXTRAORDINARY — 
VALUE! 


44900-3. THE ENCYCLOPEDIA OF COMPUTER 
SCIENCE. Edited by Ralston and Meek. Monumen- 
tal 1.550-page volume covers software. hardware, 
languages. programs, systems. mathematics and 
much more. Over 1.000 charts. tables and illustra- 
lions. Counts as 3 of your 3 books. $60.00 


I the reply card has been removed, please write to 
The Library of Computer and Information Sciences 
Пері. 7-AP5, Riverside, N.J. 08075 
to obtain membership information and application 
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DATA 


NOW 


SOFTWARE 


CP/M, MP/M and ALPHA MICRO 


BISYNC Drivers 
IBM 3275 Emulation 


IBM 3270 Remote Cluster 
Emulation 


IBM 2780/3780 Emulation 
HASP, HASP V4 
JES2, JESS 
RES, VMRSCS 


HARDWARE 


Four Independent RS-232 
Communications Channels 


IEEE 696 S-100 BUS Compatible 
ALPHA MICRO Compatible 


Programmabie Baud Rates From 
75 to 300K Baud 


On-Board Real Time Clock 


Interrupt Driven utilizing 280 IM 2 
or Restart Vectors 


Receiver Quadruply Buffered for 
high speed throughput 


OTHER CP/M SOFTWARE 
COBOL Compiler With Built-in 
Screen-Editing Capabilities 
Legal and Medical 

Accounting 


Time 


Personal Financial Forecasting 
Inventory 
Job Costing 


AVAILABLE SOON 


Single Board Computer for S-100 
Multiple Processor Configurations 


256K Dynamic RAM Board 
Protocol Converters/Concentrators 


MP/M 2-User Single Board 
Computer 


PLANNED 


64K Static RAM Board (access 
time 55 nsec) 


ADA Compiler For CP/M Systems 


sierra 
data sciences 


1300 East Shaw, Suite 164 
Fresno, California 93710 
(209) 224-0520 
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In fact, if we knew that the shortest 
possible route involving any five 
cities, then ending at city 1, covers 
300 miles, we would first ask if the 
distance from 1 to 4 is greater than 
100 miles (400 —300). If it is, we need 
not bother with the 24 permutations: 


1,4, (2,3,5,6),1 
1,4, (2,3,6,5)1 
1,4,(2,5,3,6),1 


Of course these shortest-possible- 
trip values (stored in an array called 
M in the program) are not obvious 
and must be calculated. Indeed, their 
calculation forms the solution to the 
problem. We first calculate M(2), 
which is the shortest possible trip 
touching any city other than city 1 
and ending at city 1. Next we 
calculate M(3), the shortest route in- 
volving two cities then ending at city 
1, using M(2) to reduce the number of 
permutations. Then M(2) and M(3) 
help in calculating M(4), and so on. 
Calculating each successive element, 
M(N), is approximately N times as 
complex as calculating the previous 
element. Because of powerful prun- 
ing, the time that is saved in 
calculating the higher-order elements 
of M more than makes up for the time 
spent in earlier M-element calcula- 
tions. 


In the 6-city problem, after 
calculating M(2) thru M(5), we 
slightly modify the routine to account 
for a fixed starting point. The 
resulting answer is the best route for 
the traveling salesman. 

It is largely thru use of this tech- 
nique that the 12-city problem 
requires less than one hour; it would 
normally require 40 days if all routes 
were fully evaluated. Put another 
way, of the 40 million possibilities, 
perhaps only several thousand need 
to be completely evaluated. 

The execution time can be reduced 
further by converting specific 
numeric variables to intergers. The 
program is shown in listing 1 using 
standard floating-point variables (to 
allow it to be applicable to most 
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NO FRILLS! 
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DISCOUNTS 


MAIL ORDER ONLY 


ATARI 800 


Personal Computer 
System ..... 


NORTHSTAR 


Horizon ll 32K ......... 234900 | 
|| Horizon И Quad ........ 
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qe e a aT A. n 


 CROMEMCO 


System 3.22... 599500 
Z2H LA 799500 


DECwriter IV 
МӘН...) 97900 


TEXAS INSTRUMENT 


810 Multi Copy 
Impact Printer ....... 149900 


We'll meet or beat any advertised prices! 


Most ilems in stock for immediate delivery. 
Factory sealed cartons. Full manufacturer's guarantee 


DATA DISCOUNT CENTER 


135-53 Northern Bivd., Flushing, N.Y. 11354 
Visa * Master Charge * N.Y.S. residents add Sales Тах 
Shipping Ғ.0.В. МҮ. 


Phone Orders Call 212-895-5577 


DEALERS: By now you know that it takes 


SOFTWARE 


TO SELL 


COMPUTERS 


and International Micro Systems can provide you with the largest selection of quality business 
applications ever developed for the microcomputer industry. 


If you are just looking for a G.L., A/P, and Payroll, you can find them in a dozen ads in this 
magazine. But thers's a much bigger market for micros outtherethan that. Wherecanyoufinda 
fully interfaced Wholesale/Retail Distribution System? How about Manufacturing Inventory 
Control including Production Scheduling & Control. See that one anywhere else? Maybe your 
market is Medical/Dental and IMS has the full systems there too. You can't sell computers 
without software and IMS has the finest selection of software available for you. Each system has 


been developed by the IMS professional staff and we support what we sell. 


But thats not all. International Micro Systems has the strongest dealer marketing plan in the 


industry. With our .... 


$245 Dealer Demo System. 


we put all the software shown below in your office or store ready to demo to your prospectsand 
we include the promotional material and our unique video sales presentation to help you move 
systems. Give us a call or drop us a card and let us show you what selling business systems 


should be all about. 


Financial Systems 
GL, А/Р, A/R 
Payroll 
Cash Receipts/Disb. 
Job Costing 
Mailing List Mgmt. 
Medical/Dental 
Office.Scheduler 
Patient Billing & A/R 
Insurance Forms 
Governmental/Educational 
Student Record Keeping 
and Scheduting 
Fund Accounting 
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Wholesale Distribution System 


Purchasing & Receiving 
Inventory Control 

Invoicing & Receivables 
Salesman Comm. Reporting 
Backorder Management 


Bill of Material 
Production Scheduling 


Manufacturing Inventory Control 
Finished Goods Inventory Mgmt. 
Parts Inventory Mgmt. pues 


Parts Purchasing & Receiving 


For details on our demo special, contactus at: 


8425 Quivira Road, Lenexa, Kansas 66215 
Phone: (913) 888-8330 
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MTI stocks ‘em all 
for faster delivery. 


No hidden charges. Prices include delivery. 
Ask about our " QED” discounts. 
VISA and MasterCard orders accepted. 


VIDEO TERMINALS 


VT100 DECscope 

VT132 DECscope 

ADM-3A (dumb terminal) 

ADM-3A+ (dumb terminal) 

ADM-5 (dumb terminal) 

ADM-31 (2 page buffer) 

ADM-42 (8 page buffer avail.) ............ 
1410 (Hazeltine dumb terminal) 

1420 (dumb terminal) 

1421 (Consul 580 & ADM-3A comp.) 
1500 (dumb terminal] 

1510 (buffered) 

1520 (buffered printer port) 

1552 (VT52 compatible) ................. Sa 


GRAPHICS TERMINALS 
VT10O with graphics pkg. ................. 
ADM-3A with graphics pkg. ............... 
ADM-3A+ with graphics pkg. ............. 


300 BAUD TELEPRINTERS 


LA34-DA DECwriter ІМ 
LA34-AA DECwriter ІМ 
LA36 DECwriter 11 

Teletype 4310 

Teletype 4320 

Diablo 630 RO 

Diablo 1640 KSR 

Diablo 1650 KSR 

TI 743 (portable) 

TI 745 (port/built-in coupler) 
ТІ 763 (port/bubble memor y) 
TI 765 (port/bubble/b.i. coupler] 


600 BAUD TELEPRINTERS 


TI 825 RO impact 
TI 825 KSR impact 


TI MIC RO PKg: 12e cro n 
liL d uo EORR. 1795 


1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) ................... 2295 


LA 120-AA DECwriter 111 (forms pkg.) 2095 
LA 180 DECprinter | 2295 
TI 783 (portable) 

TI 785 (port/built-in coupler] 

TI 787 (port/internal modem) 

ТІ 810 RO impact 

TI 810 FIO. Pie. testes 

TI 820 KSH impact 

TI 820 RO 

TUBE BER Pg... ee pi 

TI 820 RO Pkg. 


2400 BAUD 
Dataproducts M200 (2400 baud) 2595 


DATAPRODUCTS LINE PRINTERS 

8300 (300 LPM band) 
B600 (600 LPM band) 
2230 (300 LPM drum) 
2260 (600 LPM drum) 
2290 (900 LPM drum) 

ACOUSTIC COUPLERS 
А/1 A242-A (300 baud orig.) .............. 
А/.1 247 (300 baud orig.) .................... 
A/J А0342 (300 baud orig./ans.) ........ 
A/J 1234 (Vadic compatible) 
A/J 1245 (300/1200 Bell comp.) ........ 

MODEMS 
GDC 10343 (300baud Bell) 
GDC 202S/T (1200 baud Beil) 
GDC 212-A (300/1200 baud Bell) 
A/J 1256 (Vadic compatible) 
A/J 1257 (triple modem w/phone) 
CASSETTE STORAGE SYSTEMS 

Techtran 816 (store/forward) 
Techtran 817 (store/for/speed up) 
Techtran 818 (editing) 
Techtran 822 (dual) 
MFE 5000 (editing) 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) 
Techtran 951 (editing) 


mti 


Distributors, New York, New Jersey and Ohio. 
New York: 


516/482-3500, 212/895-7177,518/449-5959 


Outside N.Y.S.:800/645-8016 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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readers’ systems). Those with a ver- 
sion of BASIC supporting integer 
variables (eg: TRS-80 Level II and 
TSC Extended BASIC) may wish to 
alter the program to decrease the 
execution time by about 15%. All 
numeric variables may be changed to 
integers except the arrays R and A, 
and the scalar variables X1, Y1, X2, 
Y2, XT, YT, ZT, and TP. The percent 
sign (%) is the standard symbol used 
to indicate an integer variable in 
BASIC. Therefore, all references to 
elements of T may be changed to T %, 
and, in like manner, all references to 
elements of K may be changed to 
K%. 


How to Use the Program 

In this section we discuss two 
examples. Each illustrates certain 
features of the program and how they 
are used. In listing 2, we assume that 
a traveling salesman is responsible for 
visiting 12 cities іп Illinois, in no par- 
ticular order. 

The program begins by prompting 
the user to supply the number of 
destinations to be visited, in this case 
12. The program then gives the user 
three methods for entering the loca- 
tion of the cities. The first method 
allows the user to supply the location 
of the cities in rough polar coor- 
dinates, using a distance from a 
reference location and an angle in the 
form of a map heading (ie: N, S, 
NNW, etc). 

The second method allows the user 
to supply the location of the cities' 
polar coordinates, using a distance 
from a reference location and an 
angle from a reference direction 
expressed in degrees. 

Both of these methods force the 
user to supply the location data with 
respect to a reference. In listing 2, the 
reference is the city of Chicago. Any 
point may be a reference. In fact, the 
reference point need not be one of the 
cities in the problem. However, there 
must be only one reference point. 
With the data supplied exclusively 
thru these methods, the program con- 
structs an "inter-destination" table, 
which gives the distance from every 
city to every other city. All computed 


Text continued on page 284 
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THINKING ABOUT 
DATA INTERFACE 
OR 
COMMUNICATIONS 
CABLE ASSEMBLIES? 


THINK 
ALLISON! 


Allison Data Communications із 
the most technologically ad- 
vanced manufacturer of Data 
Interface cable or Communica- 
tions Cable Assemblies in the 
industry, so we can deliver the 
quality you want, at the prices you 
need. 

Low Cost, High Quality and Fast 
Delivery is our commitment to you. 


Think Cost, Think Quality, Think 
Allison, The new leader in the field. 


Allison Data Communications 
Cables include: 

EIA RS 232C 

EIA RS 499 

TEFLON AIR PLENUM 

COAXIAL 

RIBBON 

TELCO 

CUSTOM 
We can also develop and pro- 
duce any type of cable needed 
in special applications. Our 
Technical Representatives will 


be happy to provide you with 
any assistance you might need. 


If you are thinking about Cable 
... Think Allison! 


ALLISON DATA COMMUNICATIONS 
1290 MOTOR PARKWAY, 
HAPPAUGE, NEW YORK 11788 
(516) 234-2010 е (212) 895-6449 
TWX: 510-227-8892 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn’t easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be- 
lieved. For starters, we built in unmatched correspon- 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are practically unbelievable. 
But there's something about the MX-100 that goes far 


ч WaT СҚА За 
cQ T 


шт тн 


SERE n 
SS m 
p M %; 
i ШЕ a Д 


. Not just better. Bigger. 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. Butwhen you see an MX-100, you'll 
know what we mean. 

Allin all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob- 
lem for those of us at 
Epson. 

How are we going to 
top this? 


Your next printer. 


EPSON 


23844 Hawthorne Boulevard * Torrance, CA 90505 « (213) 378-2220 
See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 
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Listing 1: The source listing for the traveling-salesman program in TSC BASIC. All variables are shown as floating-point variables. 
However, changing specific variables to integer-type will decrease the execution time by about 15%. A copy of the program is 
available on a 5-inch floppy disk for those using a compatible computer system. 


jo ІНГІ "IG MANY DESTINATIONS "3 N 

20 IF №4 THEN FRINT "TOO FEW TOWNS, DO IT YOURSELF!" + GOTO 10 
50 MIM МУМ)» ТОМЫ)» CCNT120»s К(МЯ1) 

40 DIM NECN)» RCN)? АМ)» ASCN)s ММ) 

20 КЕМ KKKKKKKKKKKKKKKK KKK KKK KAKA KAAK KKK KKK KKK KKK 

60 REM Ж INSTRUCTIONS FOR SELECTING INFUT METHOD x 

7/0 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖЖЖАЖЖЖЖЖЖЖЖ 

ВО PRINT? PRINT 

90 FRINT "TYPE 1 IF YOU WANT TO INFUT THE ANGLE AS MAP DIRECTIONS” 
100 PRINT ТАВ(9)%"( Е.С. бИ, МММ» Es ENE ETC. )" 

110 PRINT 

120 FRINT "TYPE 2 IF YOU WISH TO INFUT THE ANGLE USING FOLAR COORDINATES" 
150 FRINT TABC9)s"(CE.G., О IIEGREES-EASTs; 270 IEGREES-SOUTH ЕТС, )" 
140 PRINT $ PRINT "ТҮРЕ 3 IF YOU WISH TO INFUT ALL ТАТА VIA THE" 
150 FRINT TARC9)s"INTER-DESTINATION TABLE." 

160 FRINT % INPUT "METHOD 1» 2, OR 3 "s IM 

170 IF ІМе>і AND IM«z-2 AND ІМ 53 THEN 160 

180 IF IM-3 THEN 590 

190 REM ЖЖЖЖ CONSTRUCT INFUT TABLE 
200 FOR M=1 TON 
210 GOSUR 2490 
220 NEXT M 
250 REM ЖЖЖЖ DISPLAY INPUT DATA TABLE 
240 PRINT ¢ PRINT 
250 PRINT ТАВ(15)% "INFUT DATA TO BE USED" 
260 FRINT TABC 8) "DESTINATION DISTANCE BEARING" 
270 FOR M=1 ТОМ 
280 IF IM=1 THEN 300 
290 PRINT Ms ", "s N$C(MOs ТАВ(32)» RCM); ТАВ(49)» ACM) : GOTO 310 
300 PRINT Ms ". "3 NOCM)s ТАВ( 32); REM)? ТАВ(49)% ASCM) 

310 NEXT M 

320 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
330 REM Ж EXIT MODE FOR EDITING INFUT DATA Ж 

340 КЕМ ЖЖЖЖЖЖЖАЖЖАЖЖАЖЖАЖЖАЖЖЖЖЖЖЖЖЖЖЖЖАЖЖАЖЖЖЖЖЖХЖХ 
350 INPUT "BO YOU WANT TO EDIT ANY (Y/N? "s Q$ 
360 IF LEFT$( Q%210="N" THEN 430 
370 PRINT + FRINT "ТҮРЕ 0 TO ЕМІ. EDITING WHEN ASKED “WHICH ONE’, " ¢ PRINT 
380 РКІМТ i INFUT "WHICH ONE "5 M 

390 IF М=0 THEN 230 
400 IF М=1 OR MeN THEN 380 ELSE GOSUR 2470 
410 GOTO 380 

420 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖХЖ 
430 REM Ж CONSTRUCT INTER-DESTINATION TABLE Ж 

440 REM ЖЖЖЖЖЖЖЖЖЖЖАЖЖЖАЖЖЖЖАЖЖАЖЖЖЖЖАЖЖЖЖЖЖАЖЖЖЖЖЖ 
450 FOR M=1 TO N-i 

460 Ү1=К({М) Ж SINC ASM 0X ,0174532? ) 

470 X1I=ROM) Ж COSC ACH )ж, 01745329 ) 

480 FOR LzMti ТО N 

490 Y2-RCOL) Ж SINCACL )Ж,01745529) 

YOO X2-R(CL) Ж COSE ACL )ж, 017453295) 

510 IF Х1>2Х2 THEN XT-X1-x32 ELSE XT-2X2-Xl 
a0 IF ҮЗҮШ THEN ҮТ=Ү1=Ү2 ELSE YTSY2-—Ti 

230 ZTI-SQRCXTXXT + YTRYT > 

940 IK Mel )=7Т $ DCL eM =ZT 

990 NEXT |. 

060 NEXT М 

5270 GOTO 680 

980 REM o3 0p ok kc KKK KK KK KKK KKK KKKKKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK 


Listing I continued on page 264 


262 July 1981 © BYTE Publications [nc 


has a dual personality. 


LLL LUI Ls ed 


Some people say BASIC@9 is really a 
PASCAL in disguise, others say it's still 
BASIC. You'll understand this delightful 
dilemma when you look at both versions of 
the "bubble sort" program shown below: 
both can be run by BASIC@9. The program 
on top is unstructured and hard to under- 
stand, but it's traditiona! BASIC. The pro- 
gram on the bottom is well-structured and 
easy to follow, a virtue of PASCAL. With 
BASIC69 you can program either way, or 
mix the best of both. It's like getting two 
languages for the price of one. 


| SORT AN ARRAY 
IN ASCENDING SEQUENCE 


90 DIM A(5) 
100 І-5 
110 IFI21 THEN 200 
120 FOR J-1 TO I-1 
130 IF A(J«-AQU +1) THEN 170 
140 T=AU +1) 
150 А()-1)-А() 
160 А()-Т 
170 NEXT J 
180 I-I-1 
| 190 GOTO 110 
| 200 RETURN 


DIM array(5) 
outer=5 
WHILE outer> 1 DO 
outer = outer — 1 
FOR inner=1 TO outer 
IF array(inner)>=array(inner+ 1) THEN 
temp=array(inner+ 1) 
array(inner + 1) = array(inner) 
array(inner) = temp 
ENDIF 
NEXT inner 
ENDWHILE 
RETURN 


Makes programs better 


ВА51С09 has five kinds of loop structures: 
WHILE .. DO, REPEAT. . UNTIL, 


Circle 254 on inquiry card. 


potatoes 
BASIC. 


BASICO9" 


= ЖА 
= ШШЕ 
Жаа” 


LOOP .. ENDLOOP, FOR..NEXT and 
IF ..THEN. . ELSE. If one of the five 
built-in data types (byte, integer, real, 
string, and boolean) doesn’t suit the pro- 
blem, you can make a new one of your lik- 
ing with the TYPE statement. Need a tree, 
linked list, or symbol table? Complex non- 
rectangular data structures using any com- 
bination of data types are easy to define. 
Modular programming breaks down large 
programs to smaller, more manageable 
elements. BASIC@9 lets you create in- 
dependent program modules called “рго- 
cedures” with local variables for recursion 
plus parameter passing to any other 
BASIC@9 or machine language procedure. 
There is a complete set of statements for 
device-independent sequential or random 
I/O, plus a superlative PRINT USING 
system. 


Makes programs faster 


No full-feature BASIC for any 8-bit 
microprocessor is faster than BASIC(9, 
because it is an interactive compiler. As 
each program line is entered, it is instantly 
compiled to a smaller, faster form. Because 
BASIC@9 automatically converts programs 
back to original "source" form for listing, it 
is as friendly and easy-to-use as traditional 
interpreter BASICs. Each procedure can be 
independently compiled to position- 
independent, reentrant, ROMable 

format. Microware® developed a 

new ultra-fast 9-digit-accuracy 

floating point math system just 

for BASIC@9. And if that's still 


prefers 
Programme 
ala Pasc 


not fast enough, theres BYTE 
and INTEGER arithmetic. 


Features that make 
programs easier to write 


The compiler is integrated with a full- 
feature string AND line-number oriented 
text editor. If you make a mistake, 
BASIC@9 tells you instantly. String-oriented 
commands such as search, change, change 
all occurances, delete, and insert can be 
used on programs with or without line 
numbers. There's an automatic line 
renumbering function too. 


Features that make 
programs easy to test 


Debugging often takes longer than writing 
a program. That's why BASIC@9’s integral 
high-level debugger sets it apart from all 
other compiled OR interpretive languages. 
The TRACE command shows you each ' 
statement executed in BASIC form, plus 
the result of any expression evaluation. 
STEP lets you run one or more statements 
at a time. LET and PRINT allow you to ex- 
amine or change the values of variables, by 
name. STATE lists procedure calling order. 
And there are nine other debug com- 
mands. If you need to correct a program, 
you can edit, recompile, and rerun it in 
seconds. 


Microware? software is available for most 
popular 6809 computer systems. Source 
listings and yearly maintenance update 
service are sold separately for most pro- 
grams. 

Write or call for our free catalog. We 
accept phone orders and MasterCard and 

VISA orders. 


MICROWARE. 


Microware Systems Corporation 

5835 Grand, Des Moines, Ia 50312 

(515) 279-8844 TWX 910-520-2535 

For compatible hardware see GIMIX ad on page 56. 
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Listing 1 continued: 


990 REM Ж INPUT VIA INTER-BESTINATION TABLEs GET DESTINATION NAHES Ж 
600 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖУЖЖЖЖЖЖЖКЖЖЖЖЕЖЖЖЖЖЖЖЖАЖЖЖЖЖЖ 
610 FOR M-1 TON 

620 PRINT Ms ", NAME OF DESTINATIGN "3 

630 INPUT N$ 

640 МСМ )=М№Ф 

690 NEXT M 

660 PRINT : GOTO 730 

470 REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

680 REM Ж DISPLAY INTER-DESTINATION TABLE Ж 

690 REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

700 INFUT "10 YOU WANT TO EDIT OR EXAMINE THE INTER-DESTINATION TABLE "35 Q$ 
710 IF LEFT$(0$51)0-"N" THEN 1080 

720 PRINT i PRINT 

730 PRINT TARCIS)s "ЖЖЖЖ INTER-DESTINATION TABLE жжжж" 

740 PRINT TARC14)s "(VALUES ROUNDED TO NEAREST INTEGER)" 

790 FOR M=1 TO N 

760 PRINT ТАВСОЖН-1)» Ms 

770 NEXT M 

780 FOR M=1 ТО М 

790 РКІМТІРКІМТ Ms "."$; TARKKI); 

800 FOR L=1 ТОМ 

810 PRINT INTC MIL 04.5)» TAEC SELt4 )3 

820 NEXT L 

830 NEXT M 

840 PRINT 

850 КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

860 REM Ж EDIT MODE FOR EDITING INTER-DESTINATION TABLE Ж 

87/0 REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 

880 INFUT "DOO YOU WISH TO EDIT ANY VALUES (Y/N) "5 0% 

890 IF LEFT$CQ$5»1)0-"N" THEN 1080 

900 PRINT SPRINT 

910 PRINT "TO ALTER» USE FORMAT * FROMsTOyNEW DISTANCE.” 

920 PRINT "FOR EXAMPLE, 2343512 ALTERS THE DISTANCE FROM DESTINATION 1" 
930 FRINT "TO DESTINATION 2 TO 512. DISTANCE FROM DESTINATION 2 TO" 
940 PRINT "DESTINATION 1 IS ALSO CHANGED,” 

950 PRINT "INPUT 050230 ТО LEAVE EDIT MODE." 

960 РКІМТІРКІМТ 

970 I-1 

980 PRINT Is ", "% "FROM»TOsDISs"; 

990. INPUT M»L*1II 
1000 IF М=0 THEN 680 

1010 IF M=L THEN PRINT "ILLEGAL INFUT" ¢ GOTO 980 
1020 IF М1 OR МУМ OR 141 OR LN THEN PRINT "ILLEGAL INPUT" > GOTO ?80 
1030 It MeL )=ПІ 
1040 IK i» ):= ПІ 
1050 [=I[tl 
1060 GOTO 980 
1070 REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЕЖЖЖАЖЖЖЖ 
1080 REM Ж GET STARTING AND ENDING DESTINATIONS Ж 
1090 REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
1100 INFUT "WHAT IS YOUR BEGINNING LOCATION "5s BL 
1110 IF BLz1 OR BL=N THEN 1100 
1120 INFUT "WHAT IS YOUR ENDING LOCATION " EL 
1130 IF ELz1 OR EL-N THEN 1120 
1140 IF BL=EL THEN K=N ELSE К-М-1 
1150 IF К<4 THEN FRINT "TOG FEW TOWNS» TO ІТ YOURSELF!" : GOTO 1080 
1160 IF BLZz-EL THEN TC 1)=BL : CCIOSBL : ТЕКТІ ЈЕ $ CONSTI =EL $ GOTO 1299 
1170 REM ЖЖЖЖ BEGINNING AND ENDING FOINT IS SAME» FING OPTIMUM FOINT 
1180 50=0 
1190 FOR М-1 ТОМ 
Listing 1 continued on page 266 
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we carry it all... 


niit з everything mr Gom modore 
and Atari 

C apo Mc 149 

CX4101 Invitation to Programming 1.. 17 “© А ы 

СХ4104 Mailing List................... ;; Atari? Peripherals: 

DOCTOR Kingdom... eI 13 

CX4103 Statistics...................... 17 come oo MM ccs io 

CX4105 Віаскјаск..................... 13 410 Һесогаег...................... E 

СХ4106 Invitation to Programming 2.. 20 810 018К........................... m 

CX4107 Biorhythm Re vm 13 815 Disk kis ca eT ee E QUO Оқыса a a ЫҚЫ 1199 ; 

CX4108 Hangman women, AUS 15 822 Printer rv win 8 о а a жа», C CLR EM 359 ІШІ 

CX4109 бгарһіһ..222.2222222........ 17 BES PHME 2... ааа: 629 

CX4111 Space invader ................ 17 830 Модет........................ 159 

CX4110 Touch Typing oo x. 20 850 Interface Module.............. 139 

CX4115 Mortgage & Loan Analysis.... 13 

CX4116 Personal Fitness Program.... 13 

CX4117 Invitation to Programming 3.. 20 

CX4118 Conversational French........ 45 j | 

СХ4119 Conversational German....... 45 Atari? Accessories 

CX4120 Conversational Spanish ...... 45 

Са 121 EnergyiGsaar«.. lero 13 ©X853 16К%НАМ.................... 89 

CX4125 Conversational Italian ........ 49. СХ7О МЕНГРеп..,................... 64 

CX8108 Stock Charting........... ene "MEME ^ o1;  —  ——— anse e e a a 18 

CXL4001 Educational SystemMaster.. 21 СХ40 Joystick ....................... 18 

СХ 4002 Basic Computing Language.. 46 СХ86 Printer Cable............. .... 42 

СХ 4003 Assembler Editor............ 46 СО16345 822 Thermal CBM 4022 Printer 

CXL4004 Basketball................... 30 Printer Рарөг.................... 5 CBM 4040 Drive 

СХ 4005 УідеоЕаве!................. 30  CAO16087 825 80-col. 

СХ 4006 Super Breakout ............. 30 Printer Ribbon 

CXL4007 Music Composer............ 45 (ИЕК ыны с... 17 

CXL4009 eS e rminnimin ncm 30 Microtek 16K БАМ................... 79 

CXL4010 3-D Tic-Tac-Toe ............. 30 МігемеЕЗӘКНАМ,.................. 179 

CXL4011 Star Raiders................. 33 

блот! Теге їп.................... 20 аан 

Talk & Teach Courseware: | ШТІ | ШІ Disks 

ONEBOI"«G GNSOTT vise ................ 23 П 
Maxell Disks.................. 10 for $36 
SyREOM Ще НИ 10 for 29 
Т, ы жена. ганат ee 5 for 22 

' Software 


ATARI 800° 
EBS Accounts Receivable 
. Inventory System...... — ES. $595 
with 32K RAM on y 022 Information System TE а 329 
BPI General Ledger 329 


ee a): | а... „с... cernat 399 

" | з Dow Jones Portfolio Management .. 129 

- arwriter ee Re 239 
Pri nters Trendcom 200 ШӘПІРГОЮЧаЮССО)).................. 186 
Paper Tiger 4456 Wied Prod (BOCCO) ................ 279 

NEC 5530 Paper Tiger 460G WordPro 4 Plus (80 col. " ——— e 339 
Diablo 630 Epson MX-80 Worderatt e0 2... cnm] co ea 319 


Trendcom 100 Tally 8024 


Please Call Between 11AM & 6PM 
No Risk - (Eastern Standard Time) 


^o». (800) 233-8950 


Credit Card - Shipped Same Day You Call* 
Prepaid Orders Receive Free Shipping mam 


х on all in stock units 


Computer Mail Order 501 E. Third St., Williamsport, PA 17701 (717) 323-7921 


master charge 
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1200 
1219 
1220 
1230 
1240 

20 
1260 
1270 
1280 
1290 
1500 
13510 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1260 
1570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
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SU=0 

FOR ісі TO N 
oUsSU t ІКІ»М) 
NEXT 1. 


IF SU-SU THEN OL=M $ SYV=SU 

NEXT M 

JF Kes THEN PRINT "TOO FEW TOWNS» DO IT YOURSELF!" $ 
fCi50-0L $ CCIOSOL i$ TCORF10-0L i CCORT10-0L 


REM RK RKKKK RK KK KK KKK -5.........55 6. 555555555) 


REM * CALCULATE TOTAL POSSIBILITIES 


FOR TRIF Ж 


REM xk xoxo o x or X KKK RRR RK KKK RRR KKK KKK KK ЖЖЖ 


ТР=1 

FOR M-1 TO К-2 
TFZTPXCMT1) 
NEXT M 
PRINT 
REM 
REM 
REM 
FOR РР-2 TO К 

FOR M-1 TO N 

FOR ісі TO КІ 

IF M-TCL) THEN 1450 
NEXT L 

TC FF )=M 

NEXT М 

NEXT РР 


"TOTAL FOSSIRILITIES FOR TRIF "5 
ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 
ж CALCULATE POSSIBLE DESTINATIONS TO VISIT Ж 
ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 


ТІР 


GOTO 1080 


КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ 


КЕМ Ж FREFARATION COMPLETE» 


КЕМ Ж HOWEVER; 


REFORE EXECUTING GENERAL 


NOW 


КЕМ Ж FIRST COMPUTE SFECIAL CASE OF F=2, 
REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖЖЖЖ 


MC 2 )=32000 

FOR L=2 ТОК 
S=UC TCL Dy TC RT 12) 

IF S«MC2) THEN M 20-5 
NEXT L | 


& CC2)208 TEL ? 


REM ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖЖАЖЖЖЖЖЖЖ 
REM Ж GENERAL CASE FOR P252 
КЕМ xo xoeloooooe oo ЖЖ ЖЖЖ ЖЖЖ ЖЖЖ 


LL=2 * LU=4 
SW=32000 ¢ F=0 
FOR FF=3 TO К+1 
ІР PPZTKE 
FOR L=1 ТОК 
RCL OL 

NEXT L 
H=LL+1 


IF Н<>Р THEN 1920 


REM ЖЖЖЖ CALCULATE TOTAL DISTANCE FROM TOWN 


5=0 

IF Н=4 THEN 1750 

FOR M=LL TO H-2 

S=5 + DCTCMO» TOMt1 )) 
NEXT M 


THEN P=PP ELSE Р=К i 


x 


Sliz8 + DC TCH-2105 TCHODO + EK TCHOs TCR 120) 
REM ЖЖЖЖ SAVE DISTANCE ANI 


IF 50254 THEN 1829 
SASI : SU-SI 

FOR L=2 TOR 

СЕ 22 TCL ) 

NEXT L 


July 1981 © BYTE Publications Inc 


TOWNS OF TRIP IF IT 


2 THROUGH F t F 


CALCULATE SHORTEST TRIF.% 
TRIP ROUTINE Ж 


x 


TO К+1 


15 A БЕТТЕК ROUTE 


Listing 1 continued on page 270 


VAM | | 


XCOMIP introduces a complete micro-size disk 
subsystem with more... 


e MORE STORAGE 
e MORE SPEED 
e MORE VALUE 
e MORE SUPPORT 


5100 users... The XCOMP subsystem is now 
available with 10 megabytes of storage; 5 megabytes 
also available at $2,898.00. Compare the price and 
features of any other 5%-inch — or even 8- inch 
system, and you'l agree that XCOMP's value is 
unbeatable. 


OUTPERFORMS OTHER HARD DISKS 

Floppy disk and larger, more expensive hard disks are 
no match for this powerful little system. More data is 
available on every seek: 64K on 10MB and 32K on 
5 MB. Faster seek time too — an average of 70MS. It 
provides solid performance anywhere with only 20 
watts of power. Data is protected in the sealed 
enclosure, and the landing zone for heads provides 
another margin of safety. The optional power board 
plugs directly into the 5100 bus and provides power 
for the drive. 


FAST CONTROLLER 

The XCOMP controller is the key to this system's 
high efficiency operation. Speed-up features include 
interleave without table lookup, block-deblock with 
controller buffer, and read lookahead. OEMs world- 
wide have already proven the outstanding perfor- 
mance of the XCOMP controller. Sy 


XCOMP 


Ё YOU'VE BEEN 
WAITING FOR 


MORE SOFTWARE 

Included with the system is software for testing, for- 
matting, I/O drivers for CP/M® , plus an automatic 
CP/M driver attach program. Support software and 
drivers for MP/M® and Oasis? are also available. Тһе 
sophisticated formatting program assigns alternate 
sectors for any weak sectors detected during format- 
ting, assuring the lowest possible error rate — at least 
ten times better than floppies. 


WARRANTY 
The system has a full one-year warranty on parts and 
workmanship. 


ALSO AVAILABLE FROM XCOMP 


e General Purpose controllers (8 bit interface), with 
easy interface to microprocessor-based systems. 

e GP controller adapter that plugs directly into most 
Z80 computers. 

e ST/R GP controller for the 5MB and 10MB drive 
above, with ST506 type interface. 

e SG/R GP controller for SA1000 interface. 

е SM/R GP controller for storage module drives. 

е ST/S, SG/S, and SM/S, same as above, for the 
5100 bus. 


Quantity discounts available. Distributor, Dealer, and 
OEM inquiries invited. 

See your local Dealer, or call: ` 

XCOMP, Inc. 

7566 Trade Street 

San Diego, CA 92121 


Tel: (714) 271-8730 
Telex: 182786 


Circle 430 on inquiry card. 


Key Variable Definitions 


Variable 
A() 


AS() 


BL 


С() 


DQ 


EL 


H, K(H) 


IM 


Description 
This array is used to store the 
polar coordinate angle of the 
destination. If map headings 
(N,SW,...) are used as input 
data, they are converted to 
an angle before they are 
stored in this array. 
This array is used to store 
map headings for the destina- 
tions if the user enters the 
data using this method. 
User-specified beginning 
location of the trip. 
This array contains the route 
of the shortest trip f ound thus 
far. Each time the shortest- 
trip-search routine finds a 
path shorter than that 
previously encountered, the 
cities that make up this newly 
found shortest route must be 
saved to expedite the search- 
ing 'of subsequent routes. 
When the program ends, the 
C array contains the answer 
to the problem. 
This two-dimensional array 
contains the inter-destination 
table. 
User-specified ending loca- 
tion of the trip. 
This flag variable is used in 
evaluating trip distances. 
When the last city in a se- 
quence is changed, the new 
distance is calculated by 
merely correcting the 
previous distance for the 
change in the last city. 
However, some changes re- 
quire a change in the next-to- 
last city as well. The flag 
alerts the distance-calculation 
routine that such a change 
has been made. This forces 
the routine to calculate the 
entire distance of the se- 
quence from the beginning. 
The combinatorial algorithm 
used requires that destina- 
tions be changed and 
evaluated for a possible 
shortest route. Given a se- 
quence of cities (stored in 
array T), these two variables 
tell the program to exchange 
the Hth city in that sequence 
with the city whose position 
in the sequence is K(H). 
Three input methods are 
available to input the loca- 
tion data to the program. 
This variable is equal to 1, 2, 


“LL LU 


OL 


M() 


or 3, depending on the input 
method the user chooses. 

A variable used to control a 
FOR...NEXT loop. 

After all of the elements of 
M are calculated, limits LL 
and LU are changed from 2 to 
1 and from 4 to 2 respective- 
ly: then the last M-element 
calculation is repeated. 
Changing these limits brings 
the fixed starting city into the 
caleulation, and the resulting 
minimum path is the solution 
to the traveling-salesman 
problem. 

Optimum location to start 
and end the trip. If the user 
requests that the starting and 
ending point be the same, the 
program calculates the op- 
timum location to begin and 
end, for greatest efficiency in 
calculating the routes. When 
the shortest trip has been 
found by the program, the 
point used in the calculation 
is rotated back to the point 
requested by the user if the 
optimum location differs 
from that specified by the 
user. This step substantially 
reduces the total execution 
time by making optimum use 
of decision-tree pruning. 

A variable used to control a 
FOR...NEXT loop. 

The shortest-trip-search 
routine begins by searching 
for the minimum distance 
from a single city to the end- 
ing location specified by the 
user. The program then 
searches for the minimum 
distance from any two cities 
ending the route in the loca- 
tion specified by the user. 
This process continues until 
the shortest route is found. 
This array isused to store the 
minimum distance found for 
a particular number of cities. 
It is used extensively to 
reduce the search time by 
preventing obviously poor 


routes from being evaluated. - 


The variable N represents the 
number of destinations 
specified by the user at the 
beginning of the program. 
The variable K may or may 
not be equal to N. If the user 
wishes to start and end in the 
same location, K=N. How- 
ever, if the starting and end- 


N$) 


ЕР 


R() 


5,5A, 
SD,ST, 
SW 


ing point differ, Қ-М--1. 
This character-strirg array is 
used to store the names of the 
destinations specified by the 
user (ie: New York, Chicago, 
etc). 

This variable indexes the 
M-element calculations. As P 
sequences from 2 thru K, 
each of the elements of M is 
calculated: in turn. 

A variable to control a 
FOR...NEXT loop. 

This array is used to store the 
distances from the reference 
location to all destination 
points. The value is supplied 
by the user for each of the 
destinations. 

These variables are all used in. 
the shortest-trip-search 
routine. They represent the 
results of various partial or 
complete distance calcula- 
tions. 


5U,5V These variables are used to 


IP 


X1,X2, 

ХТ,Ү1, 

2019 
ZT 


calculate the optimum loca- 
tion to begin and end a trip. 
The optimum location may 
or may not coincide with the 
location specified by the user. 
See the definition of variable 
OL. 

This variable equals the total 
number of possible combina- 
tions for a trip. It is not used 
by the program; it is cal- 
culated to give the user an 
appreciation of the number 
of possible routes. 

Each of the destinations sup- 
plied by the user is 
represented by a number 
stored in this array. This 
array is permuted many times 
before the final result is found 
and stored in the array C. 
All of these variables are used 
to calculate the distance be- 
tween cities. They serve as 
the basis for the construction 
of the inter-destination table. 
The variable pair X1, Y1 and 
the pair X2, Y2 represent the 
x and y components of two 
cities with respect to the 
reference location. The 
variable pair XT and YT are 
the x and y components of 
the absolute distance between 
the two cities, irrespective of 
the reference. These two 
variables are used to compute 
the line-of-sight distance ZT 
between the two cities. 


North Star Horizon 2 


2-5% Disk Drives 

32K Double Den 
Factory assem. & tested 
Factory guaranteed 

List $3695 


ony 92697 


POWERFUL NORTH STAR BASIC FREE 


SUPERB FOR BUSINESS & SCIENCE 
| FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-2-64K-DOUBLE DEN $4195 $3062 
HORIZON-2-32K-QUAD DENSITY $3995 $2916 
HORIZON-2-64K-QUAD $4495 $3281 
HORIZON RAM ASSM 16K =$279 32K =$479 
HORIZON RAM ASSM 48K = $679 64K = $879 
HORIZON DISK DRIVE SALE 

DOUB DEN SAVE! $ 445 
NORTH STAR HARD DISK 18 Mb $5375 $3923 
NORTH STAR TIME SHARING MULTI-USER CALL 


SUPERBRAIN 


ZENITH 


ITHACA INTERSYSTEMS 2A 


Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 

V /O—with interrupts 
FDCII Disk Controller 
20 slot motherboard 


CALL FOR PRICE— 
TOO LOW TO ADVERTISE! 


PASCAL/Z + THE FASTEST PASCAL $375 
Z-8000 & CACHE BIOS—POWERFUL—PHONE 
8086 16 BIT CPU & SUPPORT CARD SEATTLE $695 
CALIFORNIA COMPUTER 2210A ONLY $1795 


MORROW 8” DISK 


DISCUS 2D + CP/M® 600K ONLY $929 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1240 
ADD DRIVES 20 = $650 2 + 2 = $975 
2D-DUAL + CP/M® ONLY $1540 


FREE MBASIC FROM MORROW!! 


MORROW HARD DISK 
26,000,000 BYTES! 
a. LIST $4995 ONLY $3919 
| | CP/M® 1S INCLUDED! 


a ч 
SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64K A & T 4mHz WORD STAR $315 
$590 
SYSTEM MEMORY 64K BANK SELECT | 
$740 SPECTRUM $269 
COMPUPRO SAVE 
ITHACA MEMORY 8/16-Ыї 64K $845 EZ-CODER Translates English to BASIC 
SEATTLE MEMORY 8/16 BIT 16K $249 $71 


SUPERBRAIN QD 64K 2-89 48K 
List $3995 only $2995 List $2895 only $2299 


'ERMINALS Z-19 $725 
INTERTUBE Ill only $725 


ECOSOFT FULL ACCOUNTING PKG 
DYNABYTE COMPUTER—SAVE—PHONE SSM KITS 2-80 CPU $221 $355 
VIDEO BRD VB3 4Mhz $412 BOX OFDISKETTES $29 
EPSON MX-80—PHONE ANADEX PRINTER DP-9500-1 51349 SECRETARY WORD PROCESSOR 
ANADEX 9501 $1349 CATNOVATION MODEM $169 The Best! $99 
| GOFAST NORTH STAR BASIC 
NEC PRINTER $2639 ECONORAM 2A 8K ASSM 5179 ОРТІМІ2ЕН--ҒА5Т 571 
ТНАСТОВ, NSSE 1-22 8 P01 TERRIFIC PROGRAMS Which Computers аге BEST? 
ONLY $10.EACH BROCHURE FREE 
THIMBLE, NORTHWORD $329 MAILMAN $246 North Star Documentation refundable 
RIBBON | inroman $411 w/HRZ $35 
DIP-81 $395 | ransELL COMPUTER-PHONE 
TEC LETTER QUAL $1599 AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


square 


American Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


5 CP/M Is a registered trademark of Digital Research, Inc. 
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1820 
1839 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 


ала. a 

2250 
2240 
2250 


2260 


IF KCH)=K THEN 1859 
RCHOZRCHO£t1 

EX=TCH) $ TCH)=TCRCH)) $ 
IF H=K THEN 1900 

REM ЖЖЖЖ RETURN TOWNS BETWEEN Н ANI! К TO ORIGINAL ORDER 
FOR L=H TO К-і 

EX=T(L) $> TCLOSÉ L1) $ 
NEXT L 

RCHOZH $ H=H-1 : F-1 : GOTO 2060 
REM ЖЖЖЖ GENERAL ALFHA~BETA CHECK 
IF H=LL THEN Н=Н+1 : GOTO 1680 
9-0 

IF НЕЧ THEN 1980 

FOR ісі! TQ H-2 
S-zStICTGL Do TCL T1 2) 

NEXT L 

ST=5 + IC TCH-1)e TCH2) 

IF ST + MOP-Ht2) >54 THEN 2060 

REM ЖЖЖЖ CONTINUE ROUTE EVALUATION 
H-Ht1 

IF HP THEN 1700 

ST=ST + ІКТІН-і)»ТіН)) 

F-1 : GOTO 1990 

REM ЖЖЖЖ PATH ALREADY TOO LONG; 
IF KCH)=K THEN 2100 
RCHÓOZRCHOT1 

EX=TCH) $> ТАНӘ-Т(КІН)) $ TCRCHOO-EX 
IF F=Q THEN 1980 ELSE F-0 : GOTO 1920 
FOR L=H TO R-1 

EX=T(L) + TCLOSTOL 41) $ 
NEXT L 

RCHOÓOZH $ HzH-1 

IF Heel THEN F-21 + 
IF (ісі THEN 2260 
МЕР 0-58 

IF FN THEN SW=IK TC 10»CC 20) + MCF) $ 
5-232000 

FOR іс-ріі1і ТОҚ 

S=0CCC2 )»CCL)) 

IF 54504 THEN SW=5 

NEXT L 

SW-SuWtrnt Р )+,01 

NEXT РР 


Т(КЕН))=ЕХ ) GOTO 1/50 


TCL+1 )=ЕХ 


TRY NEXT FERMUTATION 


TOL +1 )=ЕХ 
GOTO 2060 


50702240 


КЕМ ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖЖЖЖЖЖЖ 


КЕМ Ж FERMUTATION COMPLETE» DISFLAY RESULTS. 


HOWEVER » 
INSTEAD OF 


IF OPTIMUM Ж 
2270 FOINT * 
2280 

2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 


REM Ж BEGINNING AND ENDING POINT WAS USED 
REM X REQUESTED BY USER» ROTATE BACK. Ж 
КЕМ ЖОО ОООО ОООО ОСОО 
IF BLZ-EL THEN 2380 

IF C(1)=BL AND СКФ EL 
C(K+1 SEL 

REM ЖЖЖЖ ROTATE ONE CITY 
FOR L-1 TO K-1 

EX=C(L) $ C(CL)=C(LH1) 3 
NEXT 1. 

GOTO 2310 

PRINT 2 PRINT : M-1 

IF М=К+1 THEN 0=0 ELSE Пе ІМТССІК CCHOsCCHHEL 2 0+, 05 910 ) 0410 
PRINT M3 "."$ ТАВ(60% NSCCOM))$ TARC24)5. Dij 

M=Mti 2 IF MoK41 THEN 2450 


THEN 2380 


CC L +1 )-EX 


Listing 1 continued on page 272 
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High resolution, dot - 
addressable graphics with 
vertical resolution of 72 dots 
per inch and up to 82 dots 
per inch horizontal 
resolution. 


Single sheet feeder is very 
simple to use. The only 
front load feeder available 
on the market today.' 


Integrated Paper Handling System 
Dual tractor/friction feed allows use of pin feed, 
roll or single sheet paper. 


Versatile Interface 

Data input from most computers can be sup- 
ported by the 88C. RS232C serial and Cen- 
tronics® type parallel is standard. Options can 
be added for current loop, IEEE 488 and high 
speed serial inputs. 


"Q.T." cover reduces noise 
to an office comfort level. 
This is an optional feature 
to our standard sound dead- 
ening case. 


4K standard buffer permits 
the 88G to print while 
receiving data. The optional 
2K buffer allows a 1920 
character dump to the 
printer freeing the CRT. 


The Features Lea der 


Letter Quality Capability 
The 886 provides a selectable 11 x 7 serif style 
dot matrix for correspondence printing. 


Cost Effective 

The 88G has more features than any other 
impact printer in its price class. First compare 
the quality of the 88G, then compare the price 
—the 886 wins! Single unit price is less than 
5800. 


"Optional 


А mpi Micro Peripherals, Inc. 4426 South Century Drive Salt Lake City, Utah 84107 (801) 263-3081 


The Printer People 


LI 


California VITEK (714) 744-8305 Colorado PLS Associates (303) 773-1218 Florida GMI Distributors (305) 894-3354 Illinois Coombs & Associates 
(312) 298-4830 Massachusetts Eastmark (617) 449-0050 Minnesota Bohlig & Associates (612) 922-7011 New Jersey Hansen & Hughes (201) 
652-7055 Oregon Microwave (503'620-8150 Utah PLS Associates (801)466-8729 Type-A-Line (801152 1-53 10 

International England Russet Instruments, Ltd. (0734) 868147 Telex: 849721 Phoenix Sigma International (602) 994-3435 Telex: 165-745 
Sigma France IER Tel. 5535.67.81 Telex: 620-289 Canada Norango (4161 449-2761 
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2420 
2430 
2440 
2450 
2449 
2470 
2480 
2490 
2300 
2510 
2520 
2530 
2540 
2320 
2560 
2570 
2580 
2279 
2600 
2610 
2620 
2630 
2640 
2620 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2739 
2749 
2750 
2760 
2770 


272 


IF М=К+1 THEN D=0 ELSE 


П-( INTC COC COM ) CEMEL). 0З X10 ) ) 10 


PRINT ТАВ( 32)» Mr "."; TABC S36) NOC COM): ТАВ ЭО) 5 D 
M=Mti ¢ IF Mz-Nt*1 THEN 2390 

PRINT 

PRINT "THE SHORTEST TRIF IS "SsCINT(CCSAT,05 )k19 9/10 
END 


КЕМ RK RRR RRR OR ROR RR KK OK OK RK CR OK CRACK OK ROK KK KK RK 


REM Ж SUBROUTINE FOR INPUTTING DESTINATION NAME> 


DISTANCE » 


AND ANGIE ж 


КЕМ Xx Xo OR XOROKOKOKOKOKORORC KR RRR OR KK OK ACR OK KOK KOK KOK RR K 


PRINT $ FRINT Ms ".";j 
PRINT YAR(S)s "МАМЕ OF IESTINATION "5 
INFUT N$(M) 


PRINT ТАН(5)% "DISTANCE FROM REFERENCE "3 
INFUT RCM) 

IF IM=i THEN 2600 

PRINT ТАН(5)% "ANGLE (0 DEGREES-EAST) "3 
INPUT ACM) 

RETURN 

PRINT TAB(S)$ "MAP HEADING "3 


A machine-readable copy of the pro- 
gram is available from co-author 
Richard Parry for $9 on a 5-inch disk. 


The disk is formatted for TSC's FLEX 
Version 2.0 for 6800-based systems. 


INFUT Aà$M) 

IF AS¢M)="E" THEN ACM 2-0 $i RETURN 

IF А%( М9)-"ЕМЕ" THEN АСМ)=22.5 $ RETURN 
IF АФ МО-"МЕ" THEN АСМ 0-45 > RETURN 
IF А$ M )Z"NNE" THEN AC M)=67~.5 % RETURN 
IF АФ M)-"N" THEN АМ )=90 i RETURN 

IF ASC М ) =" МЫ" THEN AC M)=112.5 + RETURN 
IF A$S(M)="NW" THEN ACM I=135 $ RETURN 

IF ASC M)="WNW" THEN ACM )= 157.9 : RETURN 
IF ASC MI="W" THEN ACM )=180 + RETURN 

IF ASC M)="WSW" THEN ACM )=202.5 % RETURN 
IF А% М )-"SU" THEN ACM )=225 % RETURN 

IF A$(M)="SSW" THEN ACM )=247.5 % RETURN 
IF AS(M)="5" THEN ACM )=270 2 RETURN 

TF ASC M)="SSE" THEN ACM I=292.5 % RETURN 
IF ASC M)="SE" THEN ACM )=315 * RETURN 

IF А$( M )Z-"ESE" THEN 2600 ELSE АМ )=337.5 i RETURN 


Software, Techniques, and Architecture 
Computer Networks 
and Distributed Processing 
by James Martin 


"Undisputealy the best-selling author in the field of 
computing" — Computing 

"Generally acknowledged to be the computer 
industry's most widely read author..." 

— Computer World 


For those considering distributed processing, 
here's information on choices of equipment, 
possible trade-o s, the practical implications 
of alternatives. 544 pp. Prentice-Hall. $34.00 
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McGraw-Hill Bookstore 


Please print clearly. 


: McGraw-Hill Bookstore 
: 1221 Avenue of the Americas 
: N.Y., N.Y. 10020 


- Please send me 


copies of: 
* Computer Networks and Distributed; 
* Processing at $34.00 each. : 
* Check or Credit Card: 


: MasterCard. Visa... AmerExp. * 


‚ Account No. Expires —— ^ ° 


PIRE. —— ues aiia 
* Address | ‘ 
: City State Zip . 
ғ Add sales lax plus $1.75 postage and handling. : 
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onComputing is the new McGraw- 
Hill quarterly that tells what's ahead — 
without talking over your head — in the 
1980's with personal computers. 
onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

[1 Personal computers in the home. 

(1 Classrooms. 

О They bring computer music: 

CJ Electronic mail. 

Ll Robots. 

1 They manage your personalized 

investment. 

ГІ The list goes on and оп in onCompnuting. 

If you're a beginner with personal 
computers, get the most understood 
magazine on computers, onComputing. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast- 
growing personal computer market. 


onComputing" 


c i 

НЩ. 
Get onto onComputins. Call 800-258-5485. 
| onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ O8836 еш 
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| DOMESTIC subscription rate: 
О US. 1 yr. (4 issues) @ $8.50 O Canada & Mexico, 1 yr. (4 issues) @ 510.00 


| FOREIGN (to expedite service, please remit in U.S, funds drawn on a U.S. bank) 
O Europe (and all other countries, except above), 1 Yr. ( $12.00 — surface delivery. 
Bill Visa O Bill Master Charge LI Bill me (North America only) 


Signature Name (please print) 


City State/Province/Couniry Code 


ConComputing, Inc. 1981 


Listing 2: Sample run of the traveling-salesman program. The results of this run are shown in figure 1. The problem here is to find 
the shortest path that will allow a salesman to visit each city only once, beginning from and returning to Peoria. The execution time 
is 47 minutes оп a SuTPC 6800 system. 


HUW MANY 


ТҮГЕ 1 


TYPE 2 


TYPE 3 


METHOD 1» 


1 4. АМС 


ПГӘТІМАТТОНВ 7 12 
IF YOU WANT TO INFUT THE ANGLE AS МАР DIRECTIONS 
(E.G. SWs NNU» E» ENE ETC.) 


IF YOU WISH TO INFUT THE ANGLE USING PFOLAR COORDINATES 
(E.G. 0 BEGREESZEAST»; 270 TEGREES=SOUTH ЕТС, ) 


IF YOU WISH TO INFUT ALL ВАТА VIA THE 
INTER~DESTINATION TABLE. 


2, OR 3 7? 2 


OF uPSTINATION ? РЕОКІА 


ISTANCE FROM REFERENCE ? 128 
ANGLE (0 HEGREESZEAST) ? 223 


zo. МАМЕ 
DIST 
ANGL 


30. НАМЕ. 
BIST 


OF DESTINATION ? CHICAGO 
ANCE FROM REFERENCE ? O 
E (0 HEGREESZEASTO ? 0 


OF DESTINATION ? BELLEVILLE 
ANCE FROM REFERENCE ? 261 


ANGLE (50 DEGREESZEAST) T 244 


4 e HANE 


OF BESTINATION т CARBONTALE 


HISTANCE FROM REFERENCE ? 297 
ANGLE (0 DEGREESZEASTÓ 7 255 


zo. МАНЕ 


ОГ DCSTINATION ? ROCKFORD 


DISTANCE FROM REFERENCE ? 70 
ANGLE СО DEGREES=EAST) ? 163 


о. МАН 


OF BESTINATION ? DECATUR 


DISTANCE FROM REFERENCE ? 158 


ANGL. 


? s МАРИ. 


L £0 HLGREESSEAST) ? 247 


OF ШПГ5ТІМАТІОМ ? WAUKEGAN 


(15Тансы FROM REFERENCE ? 27 


woe KANE 


ANGLI 


50 DEGREESZEAST»? ? 104 


ОГ ПЕЗТІМАТТОМ 7? CHAMPAIGN 


HIOTANCE FROM REFERENCE 7 126 
амо (50 NEGREESSEAST) ? 261 


e HARE 


ИК 


OF ПГОТІМАТТОМ т? ПЕКА Е 
ANCE PROM REFERENCE 7 58 


aNGLE 50 BEGREESZEAST) ? 184 


Ф ORARE 


ОГ DESTINATION ? SPRINGFIELD 


DY STANCE FROM REFERENCE ? 178 
ARGLE 10 HEGREESZEASTÓ ? 238 


CERT, B 
ШЕЕ Г 


ОГ DESTINATION ? КАМКАКЕЕ 
ANCE PROM REFERENCE ? 59 


aBGLÜU (0 DXGREES=EAST) 7 266 


Listing 2 continued on page 276 
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sockets Occupy по memory space, providing compat- 


EPROM in the corresponding socket. Empty memory 
ibility with memory mapped I/O devices. 


2716 EPROM's can be inserted into the board without 


A separate board is no longer required for EPROM's 
modification. 


16K static RAM to achieve a board density twice that 
containing monitors, bootstrap loaders, etc. 


possible with old 2114 static memories. 
Where memory is required, just plug a RAM or 


THE LAST MEMORY uses the new 2016 byte-wide 
e 2716 EPROM COMPATIBLE 
e SIMPLE ADDRESS DECODING 


THE LAST MEMORY. 
e 64K DENSITY 
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Circle 367 on inquiry card. 


Listing 2 continued: 


іш eA OF DESTINATION ? AURORA. 
GESTANCE FROM REFERENCE ? 34 
AGL 50 DEGREES=EAST) ? 204 


INFUT ГАТА TO BE USED 


ICS TENA TION IIISTANCE 

1. FEORIA 128 
2 +» CHICAGO 0 

5 e BELLEVILLE 261 
+ + САКВОМПАГЕ 297 
е. ROCKFORD 70 
6 + DECATUR 158 
/ + WAUKEGAN 2 
с. CHAMPAIGN 126 
9. DEKALE 39 
10 . SPRINGFIELD 178 
11 . КАМКАКЕЕ 39 
12 . AURORA 44 


DO YOU WANT TO EXIT ANY (Y/N) ? N 


50 YOU WANT TO EXIT ОК EXAMINE THE INTER-BESTINATION TABLE ? N 


WHAT IS YOUR BEGINNING LOCATION ? 1 
WHAT IS YOUR ENDING LOCATION ? 1 


TOTAL POSSIBILITIES FOR TRIP 3.99168E+07 


1. PLORIA 90.6 2 .ШЕКЕІВ 

20. ROCKFORD 60.7 4 .WAUREGAN 

39 e CHICAGO 34 & AURORA 

/ + | KANRAREE 67 .4 8 .CHAHPAIGN 

9 . DECATUR 142.2 10 CARBONDALE 
11 . BELLEVILLE 86 12 .SPRINGFIELD 
13 + FEQRIA 0 


THE SHORTEST TRIP IS 761.6 


REALY 


REARING 
223 
0 
244 


кк 
255 


163 
247 
104 
261 
184 
238 
266 
204 


26.1 
27 
2 eu 
47 
64.4 
63.7 


Listing 3: An everyday application of the traveling- salesman program. This particular program will chart the best route for some- 
one who must do eight errands at eight different locations and then pick up the baby-sitter. Execution time is 17 minutes on a 


SwTPC 6800 system. 


HOW MANY DESTINATIONS ? 10 


ТҮГЕ 1 IF YOU WANT TO INFUT THE ANGLE AS MAF DIRECTIONS 


(E.G. SM» NNWs E» ENE ETC.) 
TYPE 


H3 


(E.G. О DEGREES=EASTs 270 DEGREES=SQUTH ETC. ) 


Tre 3 IF YOU WISH TO INFUT ALL LATA VIA THE 


INTER-IESTINATION TABLE. 
HETHOD 1» 2» OR 371 
1 . МАМЕ OF DESTINATION ? HOME 


DISTANCE FROM REFERENCE ? O 
МАР HEATING ? E 
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IF YOU WISH TO INPUT THE ANGLE USING POLAR COORDINATES 


Listing 3 continued on page 278 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS. . THE LNW80 COMPUTER 


The LNW80 - A high-speed color computer totally compatible with 
the TRS-80*. The LNW80 gives you the edge in satisfying your 
computation needs in business, scientific and personal computa- 
tion. With performance of 4 MHz, 280A CPU, you'll achieve per- 
formance of over twice the processing speed of a TRS-80*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*) resulting in the widest soft- 
ware base. 


FEATURES: 
a ТВ5-80 Model 1 Level JI Software Compatible 
. High Resolution Graphics 
RG8 Output - 384 x 192 in 8 Colors 
NTSC Video or RF MOO - 128 x 192 in 8 Colors 
Black and White ~ 480 x 192 

4 MHz CPU 

500/1000 Baud Cassette 

Upper and Lower Case 

16K 8ytes RAM, 12K Bytes ROM 

Solder Masked and Silkscreened 


LNW SYSTEM EXPANSION 


- BARE PRINTEO CIRCUIT BOARO 
ANO MANUAL . + t в . L] т - % » - a + $69.95 


WITH GOLD CONNECTORS . . . . «+ + » $84.95 


The System Expansion will allow you to expand your LNWBO, TRS-80*, 
or PMC-80** to a compiete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level II. 


FEATURES: 
. 32K Bytes Memory 
5" Floppy Controller 
. Serial RS232 20ma 1/0 
a Parallel Printer 
. Real Time Clock 
. Screen Printer Bus 
„ On Board Power Supply 
. Solder Masked and Silkscreened 


LNW RESEARCH 


C OR PORA T ION 


2620 WALNUT ST. 
TUSTIN CA. 92680 


ORDERS &INFO. NO. 714- 544 - 5744 


COMPARE THE FEATURES ANO PERFORMANCE 


Circle 207 on inquiry card. 


SERVICE NO. 714-641-8850 


TRS-80* 
FEATURES LNW80 Р4С-80** MOOEL III 
s PROCESSOR 4.0 MHZ 1,8 MHZ 2.0 MHZ 
ң LEVEL IJ BASIC INTERP. YES YES LEVEL III 
BASIC 
TRS80 MODEL 1 LEVEL II COMPATIBLE YES YES NO 
48K BYTES RAM YES YES YES 
CASSETTE BAUO RATE 500/1000 500 500/1500 
| FLOPPY OISK CONTROLLER SINGLE/ SINGLE SINGLE/ 
OQUBLE , DOUBLE 
SERIAL RS232 PORT YES YES YES 
PRINTER PORT YES YES YES 
REAL TIME CLOCK YES YES YES 
24 X 80 CHARACTERS YES NO NO 
VIOEO MONITOR YES YES YES 
UPPER ANO LOWER CASE YES OPTIONAL YES 
REVERSE VIOEO YES NO NO 
KEY8OARO 63 KEY 53 KEY 53 KEY 
When you've compared the features of an LNWBO Computer, you'll quickly NUMERIC KEY PAO YES NO YES 
understand why the LHWBO is the ultimate TRS80 software compatible system. 
LNW RESEARCH offers the most complete microcomputer system at an outstand- ӨАИ, ТАВРИ 98 а ia = 
ing low price. HI-RESOLUTION B/W GRAPHICS, 480 X 192 YES NO NO 
We back up our product with an unconventional 6 month warranty and a 10 HI-RESOLUTION COLOR GRAPHICS (NTSC) 
days full refund policy, less shipping charges. 128 X 192 IN 8 COLORS і YES NO NO 
coL UN EIU TUO NCC ie + ж. eins S ke а аа я $1,450.00 HI-RESOLUTION COLOR GRAPHICS (RGB), 
LNW80 Computer w/8&W Monitor & one 5" Drive ........ $1,915.00 384 X 192 IN 8 COLORS OPTIONAL NO NO 
All orders must be prepaid, CA residents please include 6% sales tax. WARRANTY 6 MONTHS 90 DAYS 90 OAYS 
Contact us for shipping charges 
TOTAL SYSTEM PRICE $1,915.00 — $1,840.00 $2,187.00 
* TRS80 Product of Tandy Corporation. 
wk РМС Product of Personal Microcomputer, Inc. LESS MONITOR ANO OISK ORIVE $1,450.00 $1,375.00 --- 
LNW80 LNDoubler & DOS PLUS 3.3D 
- BARE PRINTED CIRCUIT BOARD & MANUAL . . . . . , . . $89.95 - Assembled and Tested W/DOS PLUS 3.3D..........---. $175.00, 


Oouble-density disk storage for the LNW Research's "System Expan- 
sion" or the Tandy's "Expansion Interface". Тһе L*O0oublerTM is 
totally software compatible with any double density software 
generated for the Percom's Ooubler***, The LNOoublerTM provides 
the following outstanding features. 


Store up to 350K bytes on a single 5" disk 
Single and double density data separation 
Precision write precompensation circuit 
Software switch between single and double density 
Easy plug in installation requiring no etch cuts, jumpers 
or soldering 
. 35, 40, 77, 80 track 5" disk operation 
120 day parts and labor Warranty 


*** Doubler is a product of Percom Оаёа Company, Inc. 
O0S PLUS 3.30 


Micro Systems software's double density disk operating system, 
This operating system contains all the outstanding features of 
a well developed DOS, with ease in useability. 


KEYBOARD 


ЕНКӘЙ KENBUARG-RIT 2.8. 2.22 0.2... 2 
Тһе Keyboard Kit contains а 63 key plus а 10 кеу, Р.С. board, and 
remaining components. 


CASE 


LANNOU а MEET TREE 
The streamline design of this metal case wil) house the LNWBO, 
LWN System Expansion, LNWBO Keyboard, power supply and fan, 
LNDoubter Tli, or LNW Data Separator. This kit includes all the 
hardware to mount all of the above.Add $12.00 for shipping 


PARTS AVAILABLE FROM LNW RESERARCH 
. 4116 - 200ns RAM 


CURE DENEN LILLEGILIIDTIDLL 

В chipi Set i іі Sa eee 1 A & a ow ED 

eee NEXILIII DI | 

ZA eDipopb .2 249247» 4 а 6 4 884.00 

ЖЕСЕ Set , ta Gwe eee. da. ШЕШІ 

. LN480 "Start up parts set" LNWBD-] , .. a a . $82.00 
. LNW80 "Video parts set" LNH80-2 pa, e e » » $31.00 
„ LNW80 Transformer LNHB0-3 , ., s a» . . $18.00 
. LNW80 Keyboard cable LNW80-4 ,.,.... $16.00 
, 40 Pin computer to expansion cable . , s., a a a « $15.00 
. System Expansion Transformer . . . . . . . . 47... $19.00 
. Floppy Controller (FD1771) and UART (ТЕ1602) . . , $30.00 


UNLESS NOTED 


VISA MASTER CHARGE 455-83 FOR SHIPPING 


ACCEPTED 


(9090900000000000000000000000000000000000000000000000000000000000000000000000000000900000000000009000^*000000000000000000000090000 


Circle 324 on inquiry card. 


Listing 3 continued: 


Р 


+ МАМЕ OF DESTINATION ? QUILT SHOF 
DISTANCE FROM REFERENCE ? 3 
МАР HEADING ? NE 


5 +» NAME OF DESTINATION ? HARDWARE STORE 
DISTANCE FROM REFERENCE ? 4 
НАР HEADING ? N 


4 4. МАМЕ OF DESTINATION ? SCHOOL 
GISTANCE FROM REFERENCE ? 10 


| You can save buying whole- 


sale through our firm. As your МАР HEADING 7 NW 
agent we will buy computers 


on the wholesale market for 


you. Dur fee is one (быгы! 9 . MAME OF DESTINATION ? AUTO SHOF 
what we save you off list price. DISTANCE FROM REFERENCE ? 4 
Access to over 500 manufac- НАР HEALING ? NW 


turers. Minimum fee of $75. 
Call for other prices. 


6 » НАМЕ OF DESTINATION ? GROCERY STORE 
ШІ5ТАМСЕ FROM REFERENCE 7 $5 
Mar HEADING ? W 


| COMPUTERS Whse. Fee jm |.. — А | 
Alpha Micro 10MEG $11,204 $1,243 >. НАМЕ OF DESTINATION ? BIKE SHOF 
a eg s Agi ISTANCE FROM REFERENCE ? 6 
05 ғ А Y T ic 
Archives 64K Q0 4,450 | МАР HEADING ? SSW 
Compustar Model 30 3,595 
Cromemco System Il 3,146 G . НАМЕ OF DESTINATION ? BAKERY 
Dynatyte 400-67 БАЙ 2 MEG 5:829 | ПІЗТАМСЕ FROM REFERENCE ? 3 
Dynabyte DB8/1 64K 2,278 МАР HEADING ? 5 
Ithaca System 2A 2,520 
DISK DRIVES " a à 
o a HAMC OF DESTINATION ? SHOE STORE 
C 20 MEG Hard 4,450 hig 
Morrow 26 MEG Hard 3.596 DISTANCE FROM REFERENCE ? 5 
Shugart Call iF HEADING ? S 
ADDS R20 550 
ADD 
DEC VT 100 1.305 io НАМЕ OF DESTINATION т BABYSITTER 
Hazeltine 1500 195 ПІЗТАМСЕ FROM REFERENCE ? 4 
IBM 3101 Model 10 1,140 ee, ee 
Lear Siegler AOM 3A + 710 | МАР HEADING ? SE 
Leedex 13” Color Monitor 350 
Жа НИ. 
T 
Visual 200 765 INPUT DATA TO EE USED 
PRINTERS RESTINATION IIISTANCE BEARING 
Anadex 9501 1,150 
Centronics 737 650 
m ope d 1 4. HOME 0 Е 
son ry Р 
IDS Paper Tiger 460 G 1,020 z + QUILT SHOF 3 NE 
IDS 560/g 1,220 5 . HARDWARE STORE 4 N 
NEC 5510 w/ Tractor 2,360 4 . SCHOOL 10 NU 
C. Itoh 25 cps 1,200 i ғ 
Ti 810 Basic 1355 t . AUTO SHOF 4 NU 
SOFTWARE 6 +» GROCERY STORE 5 W 
Word Star 249 | 7 . BIKE SHOP 8 SSW 
Spell Guard. An 8 . BAKERY 3 S 
Pearl III 390 | 9$ . SHOE STORE i S 
10 . BABYSITTER 4 SE 
| | | ПО YOU WANT TO EDIT ANY (Y/N)? Y 
Prices subject io change withaul notice. 
Wap tyi ndae«tor боеры ТҮРЕ 0 TO ЕМІ EDITING WHEN ASKED “WHICH ONE’. 
computer dealers. Export services 
| available. _ 
International Telex 470851 WHICH ONE ? 4 
4 , NAME OF DESTINATION ? SCHOOL 
The Purchasing Agent | | 
1635 School Street, Suite 101 | DISTANCE FROM REFERENCE 7 1 
Moraga, CA 94556 MAF HEADING ? NU 
(415) 376-9020 Listing 3 continued on page 281 
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ALL THESE FEATURES... 
AT THIS LOW PRICE! 
4.695 
These are the unique benefits of the Quasar 
Data QPD-100 Floppy Disk Computer . . . plus 


unsurpassed reliability...plus 12-month warranty on all PC boards. 

Its highly reliable, double density drive is compact. 
Accepts both single AND double-sided disks. 

Upgradeable from the Z-80™ microprocessor-based 
system to our 16 BIT microprocessor-based system by simply 
plugging in extra PC cards. Hard disk and multi-user 
systems available. 

As your requirements grow, your QDP-100 can grow 
to fit them. 

The Quasar Data QDP-100H is a larger version with 
6-megabyte capacity; includes one double-sided floppy 
and one 5% microwinchester hard disk. 

Both the Quasar Data QDP-100 and QDP-100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 


QUASAR DATAS QDP-100 
COMPUTER SYSTEM. 


Greater computer power . . . fewer separate 
components . . . larger capability . . . simpler to 
operate ... modular maintenance... 


Qusser 
Computer 


Баия 


18” wide 
1672" deep 
11" high 


Complete systems available" 


2-80 is a trademark of Zilog Corp. 


CPIM and MP/M 
are trademarks of Digital Research Corp. 


NW 


ee 


Quasar Data Products — p» == 


Phone: 216/526-0838 / 526-0839 
Telex: 241596 


CBASIC Is a trademark of Compiler Systems Inc. 


ly 
S 


y 


Circle 330 on inquiry card. 


When Eight Is Not Enough: 
CP/M-86 and CBASIC/86 


“In 1977 Compiler Systems, Inc. introduced CBASIC™ as 
a CP/M® programming language. It quickly became the most 
widely used BASIC dialect. Since then CBASIC has been 
adapted for use on systems supporting M P/ M" and 
TRSDOS." 

“At Compiler Systems we learned the lessons 
of the past well. So well, that 1n the relatively short 
time we've been in the software business, we man- 

aged to make history ourselves. In fact, CBASIC 
| isthe standard for CP/M-based business systems." 
— Gordon Eubanks, CSI president 


Today CSI offers CBASIC/86 
designed for 16-bit microcomputer-based 
systems running under CP/M-86. 
CBASIC/86, now available worldwide, 
is based on concepts first used by 
CBASIC including such business- 
oriented features as: BCD arithmetic 
with fourteen-digit precision; full for- 
mat control of printed reports; ran- 
dom and sequential records of any 
length (not limited to 256 bytes); 
aids to structured design, i.e. multi- 
ple line functions and control struc- 
tures as well as excellent file- 
handling and stringing capabilities. 
But perhaps the best of 
CBASIC/86 becomes clear when 
you're using it. To learn more about 
аа, = СӘГ commitment to support 
4 WW "^ А CBASIC/86 ала CP/M-86 call 
ос? (А (213) 355-1063 and discuss putting 
NW ЧАДА » CBASIC/86 on your system. 


ИІ"! ат 
Е" ОТЕРИ" 


d uli 3 
1 " 
y A, 
в 1 
i қ 


Send this coupon today, we'll send details that go a 
long way toward answering your questions. 


Name/Date 
Company 
Address 
City/State/Zip 


OEMs contact us for pricing 


СӘ 
WORLDWIDE DISTRIBUTION FROM I 


Compiler Systems, Inc., 37 N. Auburn Ave., P.O. Box 145 
Sierra Madre, CA 91024, (213) 355-1063 


Circle 65 on inquiry card. 


Listing 3 continued: 


WHICH ONE ? 7 

7 „ NAME OF DESTINATION ? BIKE SHOF 
IISTANCE FROM REFERENCE ? 6 
MAF HEADING ? SW 


WHICH ONE ? О 


INFUT DATA TO BE USEL 


IIEST INATION DISTANCE REARING 
1 . HOME 0 Е 
2 . QUILT SHOF 3 NE 
4 . HARDWARE STORE 4. М 
4 . SCHOOL 1 NU 
с. AUTO SHOF 4 NU 
ó . GROCERY STORE J W 
7 « BIKE SHOF ó SW 
8 . BAKERY 3 5 
9 . SHOE STORE d 5 
10 . BABYSITTER 4. SE 


ПО YOU WANT TO EDIT ANY (Y/N) ? N 
DO YOU WANT TO EDIT OR EXAMINE THE INTER-IIESTINATION TABLE F? Y 


ЖЖЖЖ INTER-IESTINATION TABLE Жжжж 
( VALUES ROUNIIEI! TO NEAREST INTEGER ) 


1 2 3 4 J ó 7 8 0 19 
1.00 5 4 1 4 J ó 3 J 4 
2. 35 0 5 5 3 7 9 ó 7 J 
3. 4 3 0 3 3 ó 9 7 7 / 
4. 1 3 3 0 3 4 ó 4 ó J 
. 4 J 3 3 0 4 ? 4 8 8 
6.0359 7 ó 4 4 0 4 ó 7 8 
7 . ó 9 9 ó 7 4 0 4 4 7 
8. 3 é y 4 ó ó 4. 0 2 3 
y». а 7 ? & 8 7 4 2 0 4 
10 . 4 = 7 J 2 7 3 4 Ü 


cC) 
NO YOU WISH TO EDIT ANY VALUES (Y/N) ТҮ 


ТО ALTER» USE FORMAT $ FROMsTOsNEW DISTANCE, 

FOR EXAMPLE, 2,4»512 ALTERS THE DISTANCE FROM DESTINATION 1 
TO DESTINATION 2 TO 512. DISTANCE FROM DESTINATION 2 TO 
IESTINATION 1 15 ALSO CHANGED, 

INFUT 0,0,0 TO LEAVE EDIT MODE. 


. FROM» TOsRIS=? 15454.2 
. ЕКОМ»Т0» ПІб-? 2535» 5.4 
. FROM ТОУ»ПІб-? 4,5;5,1 
. ЕКОМ»ТО»ПІб-?” $556»6.1 
‚ ГҒКОМ»ТО»УПІ5-? 8у995.1 
>» ҒКОМ»ТОУГІ5-? 8910,У4.5 
. FROM; TO»IIZS-2?" 9,1055.4 
. ҒКОМУТ0О»ПІб-? 35,555.59 
, FROM TOsUIS=? 65757.1 
10. ҒКОМ»ТО»ГПІ5-? 5,6»,6.6 
11. ҒКОМ»ТО»ПІ5-? 0,0,0 
BO YOU WANT TO EDIT OR EXAMINE THE INTER-DESTINATION TABLE F? Y 


sa CoN C CD P GI I) e 


Listing 3 continued on page 282 
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Listing 3 continued: 


жжжж INTER-DESTINATION TABLE Жжжж 
( VALUES ROUNDED TO NEAREST INTEGER) 
£ 7 


1 2 3 4 x ó , 8 9 10 

1. 9 3 4 4 4 J б 5 J 4 

2% $ 0 J 4 J г 7 ó Р J 

5. 4 J 0 3 ó ő ? / 7 7 

48.04 3 3 0 3 4 д 4 ó J 

d. 4 J ó J 0 E p 5 © s 

& + 5 7 ó E y Ü Г ó 7 8 

2. 6 9 9 ó 7 7 Q 4 4 ? 

Ge 4 ó 7 4 ó ё 4 o = 9 

"Tow б » ? ó g 7 4 d Q J 

10 . 4 ч? 2 J 8 8 s = a 0 
ПО YOU WISH TO EDIT ANY VALUES i YZH) F N 
ШИАТ IS YOUR BEGINNING LOCATION 7 i 
WHAT IS YOUR ENDING LOCATION ? 10 
TOTAL FOSSIBILITIES FOR TRIP 40322 

1 НЕДЕ ый ы SDL Т OUO xi 

3 « AUTO 519г ee) 4 „Мет STORE 4.4 
SG + SCHOOL 4.4 8 .GRÜCERY STORE PES: 
7 .  BARERY 4.4 8 BIKE SHÜF 443 
9. SHOE STORE 9.4 10 .BABYSITTER Ü 


THE SHORTEST TRIP IS 41.2 


REALY 


MARYMAC INDUSTRIES, INC. 


In Texas Orders 


21969 Katy F To Order 
Questions & Answers, Framed Tanus TP — 1-800-231-3680 
1-713-392-0747 у 800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Sat. 9-6. We pay freight and insurance. Come by and see us. Call us for a refer- 
ence in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON WE ALWAYS 
REQUEST OFFER 
Federal Express NO extra charge for Master Charge 
or Visa 
Houston Intercontinental z | E 7: use a Freight Lines. No 
i : = ong waits. 
sigur Hu quy In stock TRS-80 Model " 
U.P.S. BLUE И and 111 Ме always рау the freight and 
No Tax on Out of Texas Shipments! Gh (anes 
References from people who have Toll free order number 
bought computers from us probably Save Our capability to go to the giant 
in your city TRS-80 Computer warehouse 5 
10% 1 5% hours away, in Ft. Worth, Texas, 
* TRS-80 is а Registered Trademark af Tandy Corp k А točk 
OR MORE to keep you ins ы 
ED McMANUS JOE McMANUS 


eS Model Ill In Stock EN 


L 
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WHEN YOUR NUMBER 
IS UP, CALL OURS. 

FREE. 

1-800-321-META 


IN OHIO, (216) 289-META 


When you are weary of the “NEVER UNDERSOLD” dealers, when you are 
tired of corresponding with a post office box number, when you are fed up 
with paying for long distance phone calls because you haven't received your 
merchandise, when your number is up, call ours. 


We don't think any company can be everything to everybody, so we don't 
try to be. While each of our companies is an independent legal and financial 
entity, we share a common bond. The one thing we will never undersell you 
on is service. 


With almost 20,000 square feet of facilities, knowledgeable, professional 
staffs, and solid experience in the industry, we intend to be around for a 
long time. Our level of automation within our companies (centered around 
our $200,000 data processing/communications network) may be unsurpass- 
ed in the business. Bigger can mean better . . . and we're out to prove it. 


Whether you need a $20 box of diskettes or a $250,000 timesharing 
system, help may be a phone call away. So, when your number is up, call 
ours. 


The META Companies 


26111 Brush Avenue, Euclid, Ohio 44132 


МЕТА fecun. abies META 
CORPORATION RESOURCES META LOGIX 
' CORPORATION CORPORATION 


Management/Services 


“he computer company company" 


Software/Supplies 
Wholesale/Dealer’s Supply 


"vet We ым ETATRONICS 


Video Tapes & Supplies -— | Meta Media Productions, Inc. 
Hardware/Supplies Advertising 


© 1981 by Meta Resources Corporation 
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Big sale 


on K's! 
16K ...$149.95 


32K...$199.95 
48K... $249.95 
64K...$299.95 


New JAWS-IB 

The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 


ONE CHIP DOES IT ALL 
aws-IB is the Rolls-Royce of all the S100 dynamic 
rds. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. delay lines... massive heat sinks... unreliable 
trick circuits. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance ... 
consumption ... latched data outputs ... 200 NS 
4116 RAM's ... on-board crystal ... RAM Jumper 
selectable on ВК boundaries . . . fully socketed ... 
solder mask on both sides of board. . . phantom line 
. . . designed Гог 8080, 8085, and 780 bus signals... 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


low power 


il, retirn It for kit, or simply return it in working 


10-DAY MONEY-BACK TRIAL: Түү a Tully wired 
and tested board Гог 10 days —ihen elther keep 
condition. 


Ny ii LLL LLL ee ьа И—ИИ ЕЕ ЕСО 
BEB RR ESE ERE ESR шан BER REE ee eee ee 


Continental U.S.A. Credit Card Buyers Oulside Connecticut: Н 
ТО ORDER CALL TOLL FREE 800-243-7428 s 


8 From Connecticut Or For Assistance: i 
a (203) 354-9375 Н 
Е Ploasc send the items checked below: - 
п JAWS-IB kit: а 
kgs. Mec ee ee $149.95" * 
ЕНЕ —————  — — et $199.95* » 
TU ——————— — 5249.95": 
га БЕЙ. а со: COM, OTT $299.95" 5 
и een IB Fully Assembled, Wired & Tested: n 
jo BEN $179.95* п 
а 32K REE E RO $239.95" * 
а — а NS 4 $299.95* = 
sO ҚАҚЫ ———— $359.95" в 


la EXPANSION KIT, 16K RAM Module, to expand? 
п JAWS-IB іп 16K blocks ир to 64K. $59.95 

a All prices plus $2 postage and insurance ($4.00 Canada). 
4 Connecticut residents add sales tax. 


[| 
"Total enclosed: $ 


" 

E 

L| 

в 

u 

n 

a 

E 

в 

Га Personal Check О Money Order or Cashier's Check в 

s VISA О Master Card (Bank No. |4 

в 

а Acct. Мо. Exp. Date 4 

ы Signature - 

s Prini 5 

a Name a 

: 

- Address : 
в... 

ям : 

t State — — Zip E 

и 

и 


Tay NETRONICS R&D Ltd. 


333 Litchfield Road, New Milford, CT 067768 
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WAUKEGAN 
ROCKFORD 
90° 70, 153^ 27,104" 
DEKALB \ X3 
58,1845 ' 
AURORA 
34,204° 
KANKAKEE 
59,266 
PEORIA 
128, 223° 
CHAMPAIGN 
126, 261° 
SPRINGFIELD P DECATUR 
178,238* 15B,247* 
BELLEVILLE 
А 261,244» 


CARBONDALE 
297,255° 


Figure 1: The shortest route for visiting all 12 cities. The sample run from which this 
data was calculated is shown in listing 2. The total distance for the trip is 761.1 miles. 
While the results may seem simple, the total number of possible paths thru these 12 
cities is 40 million. The program must evaluate each path to determine the shortest 


route. 


Text continued from page 260: 

distances are line-of-sight distances. 
For the present example, these 
distances are fairly accurate because 
major highways run between most of 
the Illinois cities mentioned. In other 
examples, such as those involving 
travel thru a city, the line-of-sight 
distances may be grossly inaccurate 
because of one-way streets which dic- 
tate roundabout routes. 

The third method for entering data 
allows the user to insert all distances 
directly in the inter-destination table. 
For this method to be used, the user 
must know the distance between 
every possible pair of points. In prac- 
tice, a traveler will not have this 
information. But, over a period of 
time it is possible to get it. This input 


method is the most accurate, since 
true distances are used instead of line- 
of-sight distances. 

In most situations, the user will 
start with one of the first two 
methods and then edit the inter- 
destination table by inserting known 
distances. Listing 3 shows how the 
inter-destination table can be edited. 

In listing 2 polar coordinates are 
used to input the data. The program 
prompts the user to supply the name, 
distance, and angle of each of the 12 
cities. When this step is completed, 
the program displays the input data 
in neat tabular form—this lets the 
user easily check the accuracy of the 
information. If an error is discovered, 
the user may edit the data before it is 
used. 


THE ULTIMATE REFINEMENT. 


PL/I FOR YOUR MICRO. 


It's standard, it's 
structured, and it's 
perfect for 
commercial 
applications. 


PL/I Subset G. Designed 
expressly for minicomputers 
by an ANSI committee of PL/I 
experts. All the best 
application programming 
features, refined to match 
contemporary programming 
practices. Supported by the 
major minicomputer 
manufacturers, there's no 
better way to protect your 
software investment. 


PL/I-80™ for Microcomputers. 
Based on Subset G, PL/I-80 
runs under our CP/M® and 
MP/M™ operating systems on 
Z-80, 8080 and 8085 based 


microcomputers. 


epe we Ge 


- 2. 
4o оте» өт 
pære saone 


PL/I-80 Features. Save design 
time, minimize debugging and 
maintenance problems, and 
design high-quality output with 
picture specifications, 
structures, arrays, based and 
pointer variables, and 
exception processing. 


BT-80™. A Record Retrieval 
System for PL/I-80 
applications is available 
separately to help you manage 
your large files. 


PL/I-80 from Digital Research. 
Fast. Economical. Refined. 
With the programming power 
of minicomputer PL/I. The 
package includes compiler, 


run-time library, linkage editor · 


and relocating macro- 
assembler, plus three 
comprehensive manuals. All 
for only $500. 


(Domestic USA price only) 


ese 


ғалмама гита ee 
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Interested in 


Refinement? 
Call or write Digital Research. 
Experts in refinement. 


[BD)DIBITRL RESEARCH 


U.S.A. 

DIGITAL RESEARCH 
P.O. Box 579 

801 Lighthouse Avenue 
Pacific Grove, CA 93950 
TWX 910 360 5001 


EUROPE 

VECTOR INTERNATIONAL 
Research Park 

B-3030 Leuven 

Belgium 

32 (16) 20-24-96 

Telex 26202 VECTOR 


FAR EAST 

MICROSOFTWARE ASSOCIATES 
102 Plasada 

3-16-14 Minami Aoyama 
Minato-ku 

Tokyo 107, Japan 

03-403-2120 Telex 2426875 MSA 
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STATE-OF-THE-ART 
59 16K/IEEE 
16K STATIC RAM BOARD 


ONLY 5179% 


Expand your system beyond 
64K— add universal bank 
select option for only $20.00 


E pv 3 Et 
j Ж.) i а 1-59 1 A UI 
Sag ae 
rmt d WEE atii 
New: SSISK/IEEE RAM 


It's e ing you need in a 16K static RAM board 
— at the lowst price you've ever seen. The 
SS16K/IEEE comes with all the high performance 
features listed below: And unlike obsolete-design 
RAM's (without bank select) you can add-on our 
universal software bank-selector system anytime, 
now just $20.00. This makes the SS16K/IEEE capa- 
ble of addressing 2,048 different banks. You can add 
memory beyond the 64K limit. You can expand to a 
multi-terminal system. 


FEATURES OF SS16K/IEEE : 

* Low-power 2114's 

e All inputs and outputs meet the proposed IEEE 
standards for the S100 bus. 

ә 4.0 MHz operation. 

e Schmitt trigger buffer on all signals for maximum 
noise reduction. 

e Addressable on 16K boundaries, 0-64K, dip switch 
selectable. 

e Phantom option, dip switch selectable. 

e PWR/MWRITE option, dip switch selectable. 

e Glass epoxy PC board with gold-plated contacts 

and double-sided solder mask. 

Fully socketed. 

Four separate regulators, for maximum stability. 


WITH BANK SELECT OPTION (now just $20.00) 

YOU ADD THIS: 

e Software bank selector featuring a universal 
decoder works with Cromenco, Alpha Micro, 
Netronics, most other systems, or your design. 
On-board dipswitches: Bank Select Enable, Reset 
Enable, Reset Disable, Port Address, Port Data. 

e LED Indicator to display status. 


10-ПАҮ MONEY-BACK TRIAL: Try a fully wired 
and tested board for 10 days — then either keep 
it, return it for kit, or simply return it in working 
condition. 


MEET "- c ee 
gÜBSBESNHEEERERENEHESHERERHEERESNEHNUEHEESEBHRESAT 
8 Continental U.S.A. Credit Card Buyers Outside Connecticut: g 


«ТО ORDER CALL TOLL FREE 800-243-7428" 


= From Conneclicul or For Assislance: a 
= (203) 354-9375 ~ 
s Please send the items checked below: а 
8 SSI6K/IEEE without bank select: а 
a) ee ee В 5179.95% 
а Fully assembled, wire & tested ........ $199.95* 1 
a SS18K/IEEE with bank select: п 
зыр mdp $199.95*; 
sD Fully assembled, wired & tested ....... $229.95** 
sO SS16K/IEEE bank select option. ... . .. .. $20.00** 


a "Plus $2 postage & insurance ($5.00Canada). Connecticut resi-a 
] dents add sales tux. к 


Е : 
п Total enclosed: $  “ч 


2O Personal Check D Money Order or Cashier's Check? 
eL] VISA О Master Card (Bank No. 


E 
= Acct. No. 


— 
m 


Exp. Date 


a Signature 
a Print 

s Name 

a 

s Address 

n 

- City 

a State 


IN NETRONICS R&D Ltd. 


МЗ 233 шеше Road, New Mulord, CT 08763 
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The program then constructs the 
inter-destination table and gives the 
user the option to have it displayed. 
The user must now supply the start- 
ing and ending locations for the trip. 
In this example, Peoria (city 1) is the 
point from which the salesman starts 
and to which he returns. The pro- 
gram then executes the search 
algorithm and finds the shortest 
route. The time required for this 
calculation is 47 minutes. 


All 12-city problems do not require 
this amount of time. The input data 
plays a major role in determining the 
execution time. In fact, our studies 
have shown that a 10-city problem 
can require more time to solve than 
an 11-сіу problem because of the 
tendency of the decision-tree-pruning 
method to use certain data more effi- 
ciently. 

The program ends by displaying 
the shortest route as well as the 
distance between the cities and the 
total distance for the trip. For the 
sample run, the total distance is 761.6 
miles. The results are shown in figure 
1. In this particular example, we 
referred to an Illinois road map and 
changed 45 of the 132 line-of-sight 
distances to true traveling distances. 
With this more accurate data, the 
path was identical. Only the total 
distance changed. 


Figure 2 illustrates an everyday 
application of the traveling-salesman 
problem. It will pick the most effi- 
cient route for someone who must, 
for example, do eight errands at eight 
different locations and then pick up 
the baby-sitter. The sample run in 
listing 3 shows how the data is sup- 
plied to the program using map 
headings. Note that two errors were 
made while supplying the data. The 
example shows how the edit mode is 
called to correct the errors. Both the 
school's distance and the bike shop's 
map heading are altered. 


When all the location data has been 
supplied, the program constructs the 
inter-destination table. We now want 
to edit the table, because we know 
that several of the line-of-sight 
distances are inaccurate. Of the 90 
distances in the table, 10 distances are 
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SPECTACULAR 
OFFERS 


BASF "FLEXYDISK”... 
Superior Quality data 
storage medium. 
Certified and guaranteed 
10096 error free. 


SINGLE SIDED-SINGLE DENSITY 


514" or 8" Оіѕкемеѕ,............ 10/824 
54" or 8" Vinyl Storage Pages .....10/$5 


MAXELL- DISKETTES 
The best quality 
diskette money can buy. 
Approved by Shugart 
and IBM. 


Sold only in boxes of 10 
5", T side 


LIBRARY CASE... 

3-ring binder album. 

Protects your valuable 
programs on disks 

Fully enclosed and 

protected on all sides. 

Similar ta Kas-sette storage box. 


Library 3-Ring Binder 
514" Mini Kas - sette/10 
8” Kas-sette/10 


DISKETTE DRIVE HEAD CLEANIN 
Prevent head crashes and 

insure efficient, error- 

free operation. 


514" or BO. uoc ees 


SFD CASSETTES 
C-10 Cassettes 
(All cassettes include box & labels) 


Get B cassettes,C-10 sonic and | 
Cassette/8 library album for 

only 
(As illustrated) 


HARDHOLE 
Reinforcing ring of 
tough mylar protects 
disk from damage ; 
5W' Applicator $3 5%" Hardholes $6 
8” Applicator $4 50/8” Hardholes $8 
VISA € MASTERCHARGE e MONEY ORDERS 
CERTIFIED CHECK ө FOR PERSONAL CHECKS 
ALLOW TWO WEEKS e C.O.D. REQUIRES A 1096 
DEPOSIT e CAL. RES. ADD 696 SALES TAX 
MIN $2 SHIPPING & HANDLING € MINIMUM 
ORDER $10 e SATISFACTION GUARANTEED 
OR FULL REFUND 
Write for our free catalog 


ABM 


PRODUCTS 
8868 Clairemont Mesa Blvd. 
бап Diego, CA 92123 


Toll Free 


1-800-854-1555 


For Orders Only 
For information or California orders 


(714) 268-3537 


COMPUTERS-TERMINALS-MODEMS! 


MODEMS AND COUPLERS 
Connect your Apple, TRS—80 or any other computer or terminal to the phone lines! 


Penril 


Penril 
300/1200 


Penril 300/41200— Bell 212A style ...... 
Bell 212A style. 1200 baud and 300 baud. Manual origi- 
nate, auto-answer. Full duplex. RS232. Direct connect 
to phone lines via RJ11C standard extension phone 
voice jack. 1 year warranty. 


Digital Equipment Corporation 


DEC VT100 


DEC VT400 ... $1668 
Detachable keyboard. Separate numeric keypad with 
function keys. Business forms character set. Reverse 
video. Selectable double-size characters. Bidirectional 
smooth-scrolling. 80 cols or 132 cols. Split screen. Set- 
table tabs. Line drawing graphic characters. Status line. 
Key-Click. 


HARDCOPY TERMINALS 


Teletype 
Model 43 


Teletype 
Corporation 


Teletype Model 43 KSR with RS232 


and Connector Cable 
30 CPS. Dotmatrix. 132 cols. True descenders on lower 
case. Excellent print quality for dot matrix printer. Pin 
feed. 


NEC Corporation. 
NEC Spinwriter 5510 & 5520 


5520 KSR Spinwriter ........... dts m. $3088 
55 CPS. impact printer. Selectric print quality. Change- 
able print fonts. 110, 300 and 1200 baud data rate. Nu- 
meric keypad. Friction and tractor feed. 

5519 SPW ........................... $2754 
55 CPS. Impact printer. Selectric print quality. Change- 
able print fonts. 110, 300 and 1200 baud datarate. Fric- 
tion and tractor feed. 


$799 


U.S. Robotics 


USR-330A 
Bell 103/113 style 


USR-330D 


Е- 
| Bell 403/443 style | | 


Bell 103/113 style. 330 baud. Manual originate, auto- | 
answer. Half/full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11C standard extension 
phone voice jack. 

USR-330A 

Same as USR-330D but includes auto-dial capability. 


| CRT's 


USR-330D ........ $339 | 
| 


Perkin-Elmer 
Corporation 


| Superowl 1251 


Perkin-Elmer Superowl 1251 $1564 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re- 
mote control of ай options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar- 
ent mode. 


DEC 14120 


Digital Equipment 
Corporation 


DEC 14420... $2388 


180 CPS. Dot matrix. Upper/lower case. 1K buffer. De- 
signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus- 
table character sizes including double sized characters. 
Settable horizontal and vertical tabs. Top-of-form capa- 
bility. RS232. 


| 


U.S. Robotics 


The 

Phone Link 
Acoustic 
Modem 


Bell 103/143 style 

300 baud. Sleek, low profile. Originate and answer cap- 
ability. Half/full duplex. Seif-test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15 oz. 


Perkin-Elmer Corporation 


Bantam 550B ..., $694 
Compact. Silent. Upper ‘lower 
case. 80th col. wrap-around. 
Bell. Integrated numeric pad. 
Printer port. Transparent 
| mode. Editing features. 
Tabbing. | 
Bantam 550E...5755 
Same as 550B plus 
| separate numeric key- 
" pad and cursor direction 


Bantam 5508 

Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 
fields, blinking fields. 


550 Options 
20mA Current Loop Interface 
Non-Glare Screen 


2nd page of memory (5505 only).. $400 


Digital 
Equipment 


M Corp. 


DEC LA34DA ... $939 


30 CPS. Bot matrix. Upper/lower case. 4 character 


| sizes. Up to 217 cols per line. 6 lines per inch settings. 


Perkin-Elmer 
Corporation 


Pussycat 650/655 
CRT Screen Printer 


650/655Pussycat CRTScreen Printer. $899 
100 CPS. Extremely compact and quiet. 110 to 9600 
baud rate. 2K buffer. Ideal for producing rapid, reliable 
hardcopy of your CRT screen display. Can be added to 
any CRT with our interface option. 


Circle 408 on inqulry card. 


Friction feed. Settable tabs. RS232. 


DEC LA34AA ............ Аилана „айы: $1095 


30 CPS. Dot matrix. Upper/lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top-of-form capability. 


Options for LA34AA and LA34DA 
Tractor Feed Mechanism 
Numeric Keypad w/ Function Keys .. $69 
Pedestal 
Paper Out Sensor 
APL Capability with APL Keycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 

Communications Capability 


Leasing rates and lease/purchase plan information is available on request. 
All equipment is shipped with a 10 day money back guarantee. 
We offer full service, on site maintenance plans on all equipment. 


U.S. ROBOTICS „с. 


CHICAGO, ILL GOGO! 


203 N WABASH SUITE T7ZIB 


All equipment in stock 


SALES 


SERVICE 


GENERAL OFFICES 


(іе) 346-5650 
(її) 346-965 
(312) 733-0497 


The A2-3D1 


Now for 
non-programmers! 


Running on the Apple 11: 
A2-3D/A Saturn Navigator 


A2-3D1 Graphics Package A2-GE1 Graphics Editor 
$59.95 on disk (32K required) $34.95 on disk (48K and 


$49.95 on cassette (16K - A2-3D1 required) 

required) A2-3D/A Saturn Navigator 
A2-3D2 Enhancement $24.95 on disk (48K and 
$24.95 on disk (48K апа. A2-3D1 required) 


A2-3D1 required) 
$19.95 on cassette (32K and 
A2-3D1 reauired) 


For direct order, include $3 for UPS or $5 for first class mail delivery. 
Illinois residents add 5% sales tax. Visa and Master Card accepted. 


Graphics Family... 


professional 
3D and 2D 
graphics 
forthe 
Apple ll 


The A2-3D1 is the graphics utility you can 
depend on whether you're mapping a town, 
presenting charts at a business meeting, or 
animating games. 


Now this versatility is available for the non- 
programmer with the A2-GE1 graphics editor 
and programmer. Create images as you view 
them. Scan them, animate them, combine 
them, or add text or labels. With a minimum 

of fuss, you can prepare all sorts of scientific, 
business, or educational presentations. 


Add the A2-3D2 enhancement package 

for color, and as a bonus youll also be able 
to manipulate images independently of each 
other—as many different objects at once as 
your memory will accommodate. 


When it's time for some challenging and 
educational entertainment, run the A2-3D/A 
Saturn Navigator. You'll enjoy an adventurous 
flight to Saturn, enter its orbit, and rendezvous 
with an orbital space station that awaits your 
arrival. 


We ve reached our goal of giving you the most 
sophisticated graphics utilities in the market- 
place... 


see them now at your dealer! 


subLOGIC 


Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359-8482 


Telex: 206995 
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Figure 2: The results of the sample run shown in listing 3. The black line indicates the 
best route to take if line-of-sight distances (distances as they appear on the map) are 
assumed, The dotted line is the true best route because it is developed from the input 
data as altered to reflect actual traveling distances between specific points. (A person 
would be hard-pressed to solve this type of problem visually.) 


altered, When editing is complete, the 
table is displayed again to show that 
it has been modified correctly. 

The user must supply the starting 
and ending points, in this case his 
home. With this input, however, it is 
possible that the shortest route com- 
puted would require that the baby- 
sitter be picked up first, which means 
that the baby-sitter would be forced 
to tag along on all the errands. To 
eliminate that problem, the baby- 
sitter's house is supplied to the pro- 
gram as the end point. In this way the 
user can place some constraints on 
the route. 

Before the program searches for the 
shortest route, the total number of 
possibilities for the trip is calculated 
and displayed. In this case, there are 
40,320 possible paths. 


When the search is completed, the 
best route is displayed as well as the 
distance between each point and the 
next point in the path. The total 
distance of 41.2 miles is also 
displayed. Figure 2 shows this path as 
a dotted line. The solid line is the 
route that would have been cal- 
culated if only the line-of-sight 
distances had been used. The figure 
vividly shows the need to supply the 
program with accurate distances. 

In preparing this article, I gave 
maps to friends to see just how well 
they could do compared to the com- 
puter. In general, my friends did well. 
In fact, in some cases a person 
calculated the correct solution or 
near-correct solution more quickly 
than the computer. However, this ap- 
parent case of a person outperform- 


Circle 53 on inquiry card. 


INTRODUCTORY OFFER! 


Turn your Micro-Computer into a Mini-Computer. 
Trythe world's #1 programming language-COBOL! 
Finally ata price you can afford and with no risk! 


introducing... 


NPS-MICRO-COBOL 


This is the Naval Post Graduate School Cobol 
that you've heard so much about. Designed to 
pass the propan overnment Hypo-COBOL 
tests used by GSA in their Compiler Certification 
Program. This is the first public release of 
version 2.1. This is an elaborate ANSI-COBOL 
subset. Comes complete with users manual in 
DeLuxe three-ring binder. 


9 Perfect for learning COBOL. 
Perfect for teaching COBOL 
FREE sample programs included 
Runs in 24K 


Requires 8080, 7-809, or 8085 and 
standard CP/M® system 


Provided on standard 8" disk or 
Northstar Double Density CP/M 5" 


Only $69.95! 
FREE ALGOL INCLUDED! 


FREE BONUS. All purchasers receive a 
FREE copy of NPS-ALGOL at no extra 
cost. A favorite language in Europe, 
ALGOL is the original structured lang- 
uage. Comes with FREE sample programs. 


MONEY-BACK GUARANTEE. If you're not 
completely satisfied with this software. You 
may return it within fifteen days for any 
reason and get a full refund. 


Send Check, Money Order or Credit 
Card information and order a copy 
today! Please add $2.50 shipping 
and handling on ail orders. 


Credit Card buyers: For Extra Fast 
service call (415) 527-7730 


Order from: The Software Review | 
| 704 Solano Avenue, Albany, СА 94706 І 


Yes, | want to гип COBOL оп my system! Enclosed find || 

| $6995 plus $2.50 shipping/handling (California 
residents please add appropriate salestax). | will 
receive the NPS-COBOL system plus a FREE copy oí | 

| NPS-ALGOL. | understand that | may return the 

| software within 15 days if not completely satisfied | 
for a full refund. 


| NAME 

| COMPANY 

| STREET 

| CITY 

ТЕ „(6 

| AMOUNT ENCLOSED $ 
Disk size desired: 5" 8 

| O Check Enclosed LJ VISA 

| O UPS C.0.D. О Mastercharge 

| Card number 


| Expiration Date 
| Signature 


(J Check here for more information 
| CP/M is a trademark of Digital Research and 2-80 is а 
[зден of 21109. | 
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NEW!!! THE ж 
ЗЕР MOUTH 


Q "ases 
for S100, Elf II, "TM TRS-80 Level I 


From 599.95 ки 


Now — teach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 


That's right: the ELECTRIC MOUTH actually lets 
your computer talk! Installed and on-line in just 
minutes, it's ready for spoken-language use in office, 
business, industrial and commercial applications, 
in games, special projects, R&D, education, secu- 
rity devices — there's no end to the ELECTRIC 
MOUTH's usefulness. Look at these features: 

* Зивара with 143 words/letters/ phonemes/ 

ers, capable of producing hundreds of words 
and phrases. 

* Expandable on-board up to thousands of words 
and phrases (just Күт additional speech ROMs as 
they become availabl 

* Four models. which я directly into 5100. Apple, 
Elf П and TRS-80 Level 11 computers. 

* Get it to lalk by using either Basic or machine 
language (very easy lo use, complele instructions 
with examples included). 

* Uses National Semiconductor's 
syslem. 

* Includes on-board audio amplifier and speaker, 
with provisions for exlernal speakers and 
amplifier. 

x Adds a new dimension and excitement to pro- 
gramming; lets you modify existing programs and 
games to add spoken announcements of results, 
warnings, eic. 

* Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired, 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 
selectable) are used. 
— Materlal Included 


one eighteen dollar inches не 58 с 


"Digilalker'' 


t 
two nineteen aie down 4s 0 second d p 
three twenly ce equal it off set 8 v 
four thirty error kilo оп spice (ом 
five forty ене lone feet left оц speed x 
Six fifty Bühertz lone Пом less over яаг t y 
seven sixty 20ms silence fuel lesser parenthesis start { у 
eight sevenly 40mssailence gallon limit percent stop 
nine eighty Büms silence ga low Please than ! 
ten ninely — 180ms silence gram lower plus the | 
eleven hundred 320тв silence greal mark point lime m 
twelve thousand centi er meter pound try n 
thirteen million check mile pulses up ө 
fourteen его comma high = milli rate voli p 
fifteen again control higher minus re weigh! ч 
si xleen ampere danger hour minule ready a г 
venem ап degree in near — right h 5 


“Elf Il" and “The Electric Mouth" are trademarks of 
Netronics R&D Ltd. “Apple” is a reg. tro гіс of Apple 
Computer Inc. '"TRS-80 Level II" is о reg. trademark of Tandy 
Сор. 


‘Continental V.S.A., Credit Card Buyers Outside Connecticul , 


* CALL TOLL FREE 800-243-7428 : 
в To Order From Connecticut Or For Technical Assistance, Etc., 8 
: Call (203) 354-9375 : 
INETRONICS R&D LTD. пер:в 
в 333 Litchfield Road, New Milford, CT 06776  * 
= Please send the items checked below: а 
n C S100“Electric Mouth"klt .............. $99.95 * 
«ГІ EMM “Electric Mouth" kit .............. $99.95* 

я Г] Apple “Electric Mouth" kit. ............ $119.95 
. C TRS-80 Level II "Electric Mouth" kit. .... $119. 054 


в a Add $20.00 for wired & tested units. All plus $3.00 postage & in- 5 
* surance. Conn res. add sales tax. 


. Total Enclosed $ 
a L| Personal Check 
ju visa 

е ACCLNO. . 


а Signature 
а Print 
= Name 


= 
= Address 


2 City 
в State 


——EEEE—————————— 
КІРГІЗ 824414111411 444111117111. 
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(О Cashier's Check/Money Order 
C Master Charge (Bank мо. n } 


Exp. Date 


ing a computer quickly decays when 
the line-of-sight distances are quite 
different from the true distances. 

An examination of figure 2 shows 
the drastic path change that occurs 
when true distances are used instead 
of line-of-sight distances. This stems 
from the fact that it is difficult or 
perhaps impossible for a person to 
visualize many points in which the 
true traveling distances have no rela- 
tionship to the proximity of the 
points on a map. 


Conclusion 

Getting from one place to another 
efficiently is becoming increasingly 
important as the price of energy keeps 
climbing. This is true for anyone who 
travels, but it is particularly true for 
those who travel a great deal, such as 
salesmen. The need to plan trips in 
advance is obvious. However, plan- 
ning a trip even when the number of 
destinations is relatively small is a 
hard task for a human as well as for a 
computer. By using a decision-tree- 
pruning method, the program execu- 
tion time can be drastically reduced. 


The BASIC program described here 


‘has its limits, but it should be of help 


in solving many practical problems. 
Until a major breakthrough is made, 
solving this NP-complete problem 


will remain difficult and time- 
consuming. li 
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DISCOUNT 
HARDWARE 


IEEE 696/S-100 Standard Boards 
Assembled, tested, warranted 


( ompuPro ‘on HOPE 


STATE OF THE ART CPU BOARDS 


DUAL CPU 8/16 bit.............. $349 
BU. c а ай $249 
FAST RELIABLE STATIC MEMORY 
ТИ ае. 5299 CY | газ $549 
АК ам 9 5799 ro MAMAS $999 
SYSTEM AUGMENTATION 
BOARDS 
/0-1 2-Parallel Ports............. $199 
[/O-Il 3-Serial, 1-Раг............. $199 
ДЗІ т е a o УО ОУ ОГ К $549 
DISK-1 DMA Disk Cont. .......... $399 
MPX Multiplex Channel .......... $399 
SUPPORT-1 Multifunction......... $299 


Port, clock, interrupts 
timers, battery back-up 
7 Boards in one 


DISCOUNT HARDWARE 


Division of System Interface Consultants, Inc. 


17440 Revello Drive 
Pacific Palisades, CA 90272 


Enclosed is $ 


Please express the following assembled, 
tested, and warranted IEEE 696/S-100 
boards: 


Name 
Address 


Phone ( ) 


Add $25 to each order for express shipping, handling 
and insurance. California residents add 696 tax. Allow 
2 weeks for personal checks. Prices subject to change 
without notice. 


CALL FOR INFORMATION AND PRICES ON 
Maintrames, terminals, printers, and complete 
integrated and tested systems ta meet 

YOUR UNIQUE REQUIREMENTS. 


(213) 454-2100 
DISCOUNT HARDWARE 


Division of System Interface Consultants, Inc. 
Computer Specialists Established 1969 


STATE OF THE ART 
MEMORY SYSTEMS 


ALLOLLI S 


e- и евтини a 


Tru 
Thr авт 
LLLLLLLUT 


512KB SINGLE BOARD MULTIBUS® MEMORY 
State of the Art Multibus Memory Design. 
First to Offer 512KB on One Board. 


The Cl-8086 module is compatible with both 8 or 16 bit Multibus Systems. 


PARITY — The СІ-8086 generates and checks even parity with selectable 
interrupt on parity error. 


FAST ACCESS AND CYCLE TIME — Data access is 270 NSEC and cycle 
time is 375 NSEC. 


16 MEGA BYTE ADDRESSING — The memory is addressable in 16K 
increments up to 16 mega bytes. 


LOW POWER CONSUMPTION — Total power consumption is under 8 
watts. 


SINGLE QTY. PRICE: 128Kx 9 $1350. 512Кх 9 $2995. 
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256KB LSI 11/23% SINGLE DUAL WIDTH BOARD 
The First and Only 256KB Memory on a Single Dual Board. 


4 MEGABYTE ADDRESS FIELD — Most memories available forthe DEC 
РОР 11/23 are only addressable to 256K bytes (18 address lines). The 
Cl-1123 is addressable to 4 mega bytes (22 address lines) so there is no 
need to worry about obsolescence. 


FAST ACCESS AND CYCLE TIME — With an access time of 240 NSEC 
and cycle time of 400 NSEC one is insured the bestthroughputon the РОР 
11/23 system. 


PARITY — The Cl-1123 generates and checks parity for each byte of 
memory. Totally DEC compatible. 


BATTERY BACKUP POWER CONSUMPTION — Power requirement for 
the module is only 1.2 AMP from the 5 volt supply. The СІ-1123 is easily 
configured for battery back-up mode of operation requiring only 300MA 
from a single 5 V back-up supply for 256KB memory in the down state. 


SINGLE QTY. PRICE: J2K x 18 $575. 128K x 18 $1925. 


2 зве y SA, Tuy da Р гел N ч = 
LU I i | ГТ MUT 1 


64K x 9 EXORCISER& 1 SINGLE BOARD MEMORY 

For Exorciser |, Exorciser ІІ and Rockwell System 65. 
FAST ACCESS AND CYCLE TIME — Data access time is 225 NSEC and 
cycle time is 400 NSEC, allowing the unit to work as a static RAM atclock 


rates in excess of 1.5 mega hertz. For 2 mega hertz operation the board can 
be easily configured to utilize a cycle stealing refresh operation. 


AODRESSING — On-board memory select is available in 4K increments 
up to 64K words of memory on either the VUA or VXA control inputs. 


PARITY — On board even parity with output jumper select to the system 
bus as a parity error or non-maskable interrupt. 


Complete board power consumption is under 7 watts. 


SINGLE QTY. PRICE: 64K x 9 $575. 


Tested and bumed in. Full year warranty. 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Multtus is а trademark of the intel Corp. 


Circle 61 on inquiry card. 


LH й ia е trademark of Digia Equipmant Corg. 


Chrislin Industries, Inc. 


31352 Via Colinas € Westlake Village, CA 91362 e 213-991-2254 


EXORciser is а trademark of Motorola 
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TERMS 


We Accept Cash, Check, Money 
Orders. Visa & Master Charge 
(U.S, Funds Only) 

— Tax: 555 Calil. Res. 
COD's & Terms Available on 


NEW LOCATION 

1198 E. Willow Street 

T i: Signal Hill, CA 90806 
Liber Той Free (800) 421-7701 outside саи. & Term 

products, Mc. (213) 595-6431 inside саш. үз Onig ua) teal ibe = Kapoor Adi A 


МІСНОВҮТЕ 85-100 BOARDS 


ORDERING INFO 


Name, address, phone 
Ship by UPS or Mail | 
TG. сч: Add 52.0 up to 
| 4 Call for larger shipments 
rei 


CALIFORNIA COMPUTER" 


*A Фота Ҹат Board Z Ha CRU 
wil je Pee lel interlace 
*Fulia COMpANGIA with Ihe proposed 


MICROBYTE 


*Fuity S100 bus сотраіњіе 
«бак x 8 bit dynamic НАМ 
*Low power: 

BVDC @ 700ma 


2032 
2065 


32K STATIC RAM BRD. 

64K DYNAMIC RAM 
BOARD 

16K STATIC RAM BRD. 

MAINFRAME 


IFEE 5.100 Bus Sagard 
*Z ВПА CPL MHS чагыл of tbe 20) 
*I58 inslaucligns орана ol and 

upwardcompatible Irom їп BOR Ss d ! 

7Binstructions ) Е 2 83 З + 
*Up to eter board Eprom with ў + BUE 5 Eo 

! - - 
S TCU: 2412718] oc eRe) Cee у Ж p mdicalor 


2116 
2200 


*Full vectored inlerrupt capabildy — 


ё bit with МАТ bit) 


“?МН: or 4АМН? operalion is jumper 


" LU 


hitkedagiiiriüaditt 


Z-80AJI о 


ОГИ | 


"349.00 


Assembled & Tested 
Optional Monitor Program $50.00 


Selectabte 

*Selectable аш о-га! slate insertion 
lor extending M1*, MREQ*, IORO* 
and/or on board ROM 

*Dual RS-232 serial !/Oportsusing 
ine 280A DART with individual baud 
rateseieciion (rom50-19.200baud) 

*Upto 24 bit parallel VO port—tully 
programmabte Intel 8255A 


Assembled & Tested 
МІСВОВҮТЕ 


*DMA to within 16M byte nl memory 
ЧЫГ os the-art MEC7E5LS! 
Wer 


REE. qo — 


ФОМА arbitration allows usecl 


multiple boards wilhin а system 


*PLL data recovery fortotally reliable 


operation 


*Wrile pre-comp switched atmid-dise 


farrehable double density oper awon 


"Supporis upto buria} drives 
sPower On. Power ОН or Reset de 


Disc Controller $389.00 
Assembled & Tested 
CPM Available (Optional) 


SD SYSTEM / S-100 BOARDS 


EXPANDORAM I 
2 MHz DYNAMIC 
RAM BOARD 
KITS 


EXPANDORAM II 
4 MHz DYNAMIC 
RAM BOARD 4BK $286.00 
KITS 64K $304.00 


SBC-100 KIT SBC-200 KIT 
2.5 MHz/280 CPU 4 МН2/280А CPU 
with Serial I/O with Serial & Parallel 
Ports & SBC 100 !/О Ports & SBC 200 
Monitor of your Monitor of your 
choice at No Chrg. choice at No Chrg. 


$299 $325 


VERSAFLOPPY VERSAFLOPPY 
| KIT I! KIT 

Disk Controller for Disk Controller for 
5'A" & 8" Drives, 5%” or 8" Drives, 
Single or Double Single or Double 
Sided/Single Sided/Single or 
Density, S-100 Double Density, 
Compatible 5-100 Compatible 


$250% $3009? 


PROM 100 KIT 
S-100/EPROM 
PROGRAMMER for 
2708, 2716, 2732 & 
(Tl) 2516 


$210” 
QUME DT-8 DISK DRIVE 


Specifications 
eDouble-sided 
Sgle-Dble Density 
e|BM-compatible 
1.2 Mbytes/Disk 
eFast—3 ms. 
Track to Track 
154 Tracks/Daisy 
Chain 4 Drives 
50 Standard 
Write Protect 
eProgrammabie 
Door Lock 


16K 
32K 
48K 
64K 


16K 
32K 


$240.00 
$258.00 
$276.00 
$294.00 


$250.00 
$268.00 


ALL BOARDS 
ARE AVAILABLE 
ASSEMBLED 
& TESTED 
CALL FOR PRICES 


CALL FOR 
PRICE & DELIVERY 


O.E.M. Pricing Available on Request 
120 Day Factory Warranty 
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selectsdrivesto avoid damaging files 
*Drive deselect Time Out, deselect 
drives nof in use 
*SIingleo! double sides operation 
"Single density/double density 
operation 
*B" Slandarddnves 
*Separale Voc supply fardata recov- 
ery to elimenale possible naise 
problems 


I/O Board 


ATARI 800 


== (16K) PERSONAL/BUSINESS COMPUTER 


«Computer Console «Operators Manual 
*Atari 8K Basic *RF Modulator 
«57 Full Stroke e Power Supply 
Alpha-numeric keys CALL 
& (4) Function Keys FOR PRICE 
x Add’! 15K RAM FREE wiPurchase of System 


ATARI OPTIONAL ACCESSORIES | 


MODEL # DESCRIPTION 

810 Disk Drive System 

815 Disk Drive System 

820 40-col. Dot Matrix Printer 
822 40-col. Thermal Printer 
825 80-col. Dot Matrix Printer 
830 Acoustic Modem 

850 Interface Module 

410 Cassette Recorder 


ATARI SOFTWARE 


Description 
Basketball 
Super Breakout 
Chess 
Video Easel 
3-D Tic Tac Toe 
Star Raiders 
Music Composer 
Educational System ROM 
Assembler/Editor 
Teletink ! 
Space Invaders 
Kingdom 
Blackjack 
Biorhythm 
Graph lt 
Energy Czar 
Mailing List 
Statistics | 
Paddle Controls 
Joysticks (pair) 
Touch Typing 
Stock Charting 
Stock Analysis 
Bond Analysis 
MANY MORE AVAILABLE 


64K RAM Board 


re уы! ee Ч oe ny 
kag o SEG: Faun voc араара 
ОТТЕ ТТА АНТА 


Assembled & Tested 
Cables Available (Optional) 


*Memory addressable in our 16K 
banks 
*Hidden rgiiesh 
"Gold conlacis for high reltability 
*»72-hour Burn-in 
«Memory mapped via ПІР switch 
*Bufll-in programmable write-protect 
*Programmabte contral port ior parry 
and bank coniro! 
едірпа Micro 
Compatidla 


2422 
2501 
2710 
2718 
2720 
2802 
2810 
7114A 
7424A 
7440A 


DISK CONTROLLER 
MOTHERBOARD 
4-PORT SERIAL I/O 
2 SER. PORT & 2 PAR. 
4-PORT PARALLEL I/O 
6502 CPU BOARD 
2-80 CPU BOARD 
12K ROM/PROM BRD. 
CALENDAR CLOCK BD. 
PROGRAMMABLE 
TIMER 
A/D CONVERTER 
SERIAL SYNCH. BRD. 
7712A SERIAL SYNCH. BRD. 
7720A PARALLEL INTERFACE 
7728A CENTRONICS 
INTERFACE 


Call for Price 
MICROBYTE 


Quad RS-232C Seral Ports. One 
20mA Current Loan Porl 

*Fuliy IEEE S-100Bus Compalible 
eAsynchronous Communications 
with 280A-DarttTM; or Synchronous 
Communications with Z80A- 
510/0тмь 

*Full Set с! Modem Control Signals, 
Including Al (Ring Indicator) 
Easy Conligurable Ig Any Type ої 
Termina! Intertace 

“НО Servicing £nvironmenis 
(1) Polled, (2) Bus Vector; 

(3)280 Mode 2 Yecior 

«ОП. Board fnlerrupl Daisy Chain 
Capabilily 

«бресізі Recewe Conditions: 

(1) Framing Error; (2)P аму Error. 
(3) Receiwer Overrun Error 
*BaudRales Selected Individually 
from 50 Baud 1с 300K Baud 

«72 Hour Burn-in 


7470 
7710A 


$289. 00 


CALL FOR PRICE & DELIVERY 
MAIN/FRAME & DISK DRIVE CABINETS from INTEGRAND | 


MODEL X5 — Desktop Malntrame - 5 Cards - Small Power Supply $200 
Cabinet size 94° x 16d x 7.5°'h Cabine! painted dove grey, front panet is black Mo optional cotors! 5-position 
motherboard, 5 connectors installed, card cage wilh all guides. Resel switch on front panel. Power swilch. 4 DB25 cutouts. 
1 BNC mounting hole, 70CFM fan, EMI filler, 6' power cord. line tuse. and clamped fla! сабе exi on teat panet PX/5 
power supply (+8@1GA, + 16@1.5A, -16@1.5A). Power supply is a femovabie module, 


MODEL 7000 — He Эмки Olsk/Co чаг - 2 Eight inch Drives - Drives Horizontal $250 
Cabinel size: 20 ^w x 23d х7.87һ. Cabinet pa тегі dove grey, front panel к black. Mounhng for 2 eigh!-inch Shugart 
SA801R Floppy Disk Drives (ar mechanical equivaient]. Drive mounting brackets supplied Drives no) suppiied 70CFM tan, 
6' three-wire line cord, power switch, line Ішсе, EMI ег and ciamped ial cable exit оп rear panel. P794 power supply: 
+5@4A, +24@5A—BA peak, -5@@.75А. AI! voltages regulated, Power supply is a removable module. 

MODEL 8000 — падк Main/Frama - 15 Cards - Standard Power Supply $255 
Cabinet size: 17’'w x 20.5''d x 7.5"'h. Cabinet painted dove grey, front panet is black (other color schemes optional). 

15-position IEEE compatible motherboard (will accept Т801 termmalor kil, optional), card cage wilh ай guides. Reset switch 
on front panel. Power switch, 8'DB25 cutouts. 2 BNC mounting holes, 70CFM fan, EMI filler, 6' power cord, line fuse, and 
clamped fiat cabie exit on rear panei. P800 power supply (+5@15A. + 16@3A, -16@3A) Power supply Б a removable 
module. Motherboard connectors optional. 

MODEL 70005 — Vertical Desktop Disk/Cover - 2 Fight Inch Drives - Drives Vertical $250 
Cabinet size: 13.5"w x 23" d x 11h, Cabinet painted dove grey. front pane! is black. Mounting tor 2 eight-inch cad 
SASO1R Floppy Disk Drv es (or mechanical equivalent). Drive mounting brackets supplied. Døves not supplied. 70 CFM lan 
5' ihree-wire line cord. power switch, line fuse, EMI filter and clamped tiat cable exit on rear panel. P794 power supply: 
+5@4A, + 24@5A—6A peak, -5@.75A. All voltages regulated. Power supply 15 a removable module. 


PRINTERS 


MFG./MODEL # 
АМАСОМ-150 
ANADEX-9501 
BASE 2-800B 
DIABLO-630R0 $2225.00 
INTEGRAL-460 CALL 
C. ITOH-Starwriter45 $1925.00 
TEXAS INSTR.-810 $1650.00 


MONITORS 


MFG. 


Amdek 
Amdek 
Amdek 


PRICE 


$139.00 
$169.00 
$169.00 
$149.00 
$210.00 


MODEL # 


100/12" B&W 

100-80 

100G/12" Grn. 

APF TVM-10/10" B&W 

Hitachi VM910/9" B&W 

i VM129/12" B&W $340.00 
DM5012/12" B&W $260.00 
DM5112ex/12" Grn. $280.00 
DMC6013/13" Color $450.00 


PRICE 


$ 995.00 
$1300.00 
$ 650.00 


MODEMS 


MODEL # 


CAT 

D-CAT 
Auto-CAT 
Lex-11 
LIV-Star 20M 
UDS 103 
UDS 202 


TERMINALS 


MODEL # PRICE 


Dialogue 80 $ 945.00 
Soroc 1Q120 $ 750.00 
Soroc 10140 %1250.00 
Televideo TVI 9122 $ 725.00 
Talevidea ТУІ 920С % 775.00 
Televideo ТУІ 950С % 975.00 


РНІСЕ 


$149.00 
$169.00 
$229.00 
$139.00 
$149.00 
$189.00 
$295.00 


MFG. 
Novation 
Novation 
Novation 
Lexicon 
Livermore 
UDS 

UDS 


Ampex 


WAMECO INC. Bare Boards & Kits 


KITS 
DESCRIPTION 


4K EPROM 
16K or 32K EPROM 
8K Static 
16K Static 
Front Panel 
8080A CPU 
Real Time Clock 
QMB-9 9 Slot Motherboard $ 99,95 
QMB-12 12Slot Motherbrd. $109.95 


KITS LESS EPROM OR RAM CHIPS 


PART # 


EPM-1 
ЕРМ-2 
MEM-1 
MEM-2 
FPB-1 
CPU-1 
RTC-1 


PRICE 


$ 59.95 
$ 74.95 
$ 71.95 
$ 80.95 
$159.95 
$119.95 
$ 75.95 


EPM-1 
EPM-2 
MEM-1 
MEM-2 
MEM-3 
FPB-1 
FDC-1 
CPU-1 


PART # 


BARE BOARDS 
DESCRIPTION 


4K EPROM 

16K or 32K EPROM 
8K Static 

16K Static 

32K Static 

Front Panel 

Disk Controller 

8080A CPU 


BARE BOARDS 
DESCRIPTION 


Z80 CPU 

Rea! Time Clock 

9 Slot Motherboard 
12 Slot Motherbrd. 
80 x 24 Video 

2 Par. & 1 Ser. I/O 
8-Parallel I/O Ports 
4-Serial І/О Ports 


PART # 


CPU-2 
RTC-1 
QMB-9 
QMB-12 
CRT-1 
IOB-1 
IOB-2 
ІОВ-5 


РНІСЕ 


%29.95 
%29.95 
%29.95 
$31.95 
$35.95 
$49.95 
$44.95 
$31.95 


PRICE 


$39.95 
$27.95 
$34.95 
$39.95 
CALL 

CALL 

$35.95 
$35.95 


Circle 32 on inquiry card. 


COMPONENTS 


41165 (200 ns.) 


Apple, TRS-80, Heath 
8 for *18*? 


* а а а ап з а 


* а о э п э 9 


ЖРО $1.25 еа. 
J4bSRAM...... $1.10 ea. 
74LS244...... $1.25 ea. 


74L5373......31.25 ea. 
74LS374...... $1.25 ea. 
"T2935........ $1.50 ea. 


2708/450 NS 
1K x 8 EPROM 
$4.25 ea. 


Or 
8/5 32.00 


2716/5 VOLT 
2K x 8 EPROM 


$6.95 ea. 


1 YR. WARRANTY 


8080A -CPU ....$ 2.50 


444... 


EET 
"see ө he 


320T5 
340T5 


80  320T12 .80 


70 340Т12 .75 


1-9 10-24 25 Up 
2.80 265 2.50 
3.80 3.70 3.40 
105 95 .85 


DB25P 
DB255 
DB25C 


100 PIN IMSAI 


Gold / S-100 
Soldertail 
Connectors 


$2.40 each 
OR 
10/$2.25 each 


CAPACITORS 


1 Q 12 Volt 
Ceramic 
8с ea. 


or 


100/$7.00 


COT 


products, 


Circle 32 on inquiry card. 


PERSONAL SOFTWARE for APPLE, 


uter 


VERBATIM 
5a” DISKETTES 
SECTORING 

SOFT SECTOR 
HARO 10 SECTOR 
HARD 16 SECTOR 


B'"DISKETTES 
HARD SECTOR 
SOFT SECTOR 


MEMOREX 
5%" DISKETTES 
SIGES/DENSITY SECTORING 
USIHGLE SOFT SECTOR 
T/SINGLE HARD 10 SECTOR 
V SINGLE HAAD 16 SECTOR 
8" DISKETTES 
SIDES/DENSITY SECTORING 
VSINGLE 
RISING 
TIDOUBLE 
Дал: E 


DYSAN 

5'4” DISKETTES 
SIDES/DENSITY SECTORING 
USINGLE SOFT SECTOR 
1OOUBLE SOFT SECTOR 
PUOUELE SOFT SECTOR 

8" DISKETTES 
SIDES/OENSITY SECTORING 
USINGLE SOFTSECTOR 
2'0OUBLE SOFT SECTOR 


PART # 

М0526.01 
М0525.10 
М0525-16 


ЕНСЕ 
1072750 7440 
10:2950 
10/2950 


F032.t000 
FO3a-1000 


10/3500 
10/3500 


PART it 

MEM 3401 
MEM 3403 
МЕМ 2405 


PRICE 
1012500 
10:25.00 
10/2500 MC 


PART it 

MEM 3060 
MEM 3101 
MEM 3030 
MEM3102 


PRICE 
1073500 
10/4500 
10/4300 
1075500 


SOFT SECTOR 
SOFT SECTOR 
SOFT SECTOR 
SOFT SECTOR 


PART 4 
D.0130 
00226 
0.0235 


10/5000 
10/53 00 
10:8500 


PART it 
D 0506 
D-06605 


PRICE 
10:5900 
трг 00 


TRSB80, PET, & ATARI 


DESCRIPTION PRICE 
VISICALC APPLE DISK 125.00 
DESKTOP PLAN APPLE DISK 79.95 
MICROCHESS2.0APPLEDISK 21.95 
MICROCHESS 2.0 APPLE 17.95 
CHECKER KING APPLE DISK 21.95 
CHECK KING APPLE 7.95 
GAMMON GAMBLER APPLESOFT DISK 21.95 
GAMMON GAMBLER APPLE 17.95 
BRIDGE PARTNER APPLESOFT DISK 21.95 
BRIDGE PARTNER APPLE 17.95 
ССА DATA МСМТ SYS APPLE DISK 79.95 
MICROCHESS 2.08-32K PET 17.95 
CHECKER KiNG PET 17.95 
GAMMON GAMBLER PET 17.95 
BRIDGE PARTNER PET 13.95 
VISICALC - PET 175.00 
CCA DATA MGMT SYS TRS80 DISK 65.00 
MICROCHESS 1.5 TRSBO 17.95 
CHECKER KING TRS80 17.95 
BRIDGE PARTNER TRS80 13.95 
TIME TREK TRSBO 13.95 
VITAFACTS PKG/6 PET APPLE TRS 100.00 
VISICALC - ATARI 175.00 


SHUGART 801R DISK DRIVE 


Capacity Single Density Double Density 
Unformatted 
Per Disk 400K 800K 
Per Track 5.2K 10.4K 
IBM Format 
Per Disk 256K 512K 
Per Track 3328 6656 


Transfer Rate 250 kilobitisec 500 kilobits/sec 


Latency (avg.) 83 ms 83 ms 
Access Time 
Track to Track 8 ms 8 ms 
Average 260 ms 260 ms 
Settling Time 8 ms 8 ms 
Head Load 
Time 35 ms 35 ms 
Model 80t .................. $400.00 
Case & Power бирріу......... $265.00 


The Epson MX-80 
80 COLUMN DOT MATRIX PRINTER 


SPECIFICATIONS 
Print method - 


serial impact dot 
matrix 
Print rate -80 CPS 
Print direction · 
bidirectional 
Number of pins 
inhead-9 
Matrix - 9 х 9 
Line spacings · 1/8", 1/6", 7/72" + programmable 
Throughput at 10 CPI - logical seeking 
function - 105 LPM, 20 character line; 
73 LPM, 43 char. line; 48 LPM, 80 char. line 


PRINTING CHARACTERISTICS 

Character set - fuil 96-character ASCII 
with descenders 

Graphics characters - 64 block characters 


INTERFACES 
Standard - Centronics-style 8-bit parallel 
Optional - RS232, IEEE488. 

Buffer size - 1 line 


New MXBDFT Availabla 
CALL FOR PRICE & DELIVERY 


NEW LOCATION 
1198 E. Willow Street 
Signal Hill, CA 90806 

Toll Free (800) 421-7701 outside cau. 
(213) 595-6431 inside саш. 


INC. 


DISKETTES FROM asap 


9" DISKETTES 
SIDES/ DENSITY SECTONHG PAICE 
SINGLE SOFT SECTOR 10/45 00 
“SINGLE SOFTIZSECTOR 1045 00 
2IDOUBLE SOFT SECTOR 1045 09 
SRW 

MEDIA STORAGE CASES 
SIZE PRICE 
5М” 5250еа 
8° $3 25еа 


Contacts 
20 PINS 
26 PINS 
34 PINS 
40 PINS 
50 PINS 


MICROBYTE 32K STATIC RAM BOARD 


*2MHz0¢4 MHz operation 


PART # 
GB ER XX 16K 
GB ER XX 24K 
GB ER XX 32K 


SCOTCH 3M 
514“ DISKETTES 


2'DQUBLE HARD t6 SECTOR 10/6500 


ZIP DIP ІІ” 


IDS SOCKET CONNECTORS 
Crimp-On Type 


Static S-100 Memory 


32K A& T 


DESCRIPTION 


БЕЕН SECT ORING PRICE 
VSINGLE | SOFTSECTOR 103000 14 PIN TIN ST .15 213 12 1 

SINGLE HARD 10 SECTOR 10/3000 
E P а “ӨРІМ ТІМӘТ rear eo um 
Ims | anor | O PINTIN ST A9 1 45 .14 
20 PIN TIN ST 25 23 21 20 
MAXELL 24 PIN TIN ST 26 24 22 20 

$14" DISKETTES 
! t t с | 

"ENSE saec с || AUPINCTTINF'ST 32 .30 2.29 27 
МЕ бешки и cw | «ОРІМТІМ:5Т 42 40 38 234 


Computer System е 16K RAM Module 


1 YEAR WARRANTY PARTS AND LABOR 


APPLE 
SOFTWARE PARNA i BASES, HEADS, MTS. & 
by EDU-WARE = COMBINATIONS 
PART # DESCRIPTION PRICES 
DESCRIPTION PRICE 300 STANDARD BASE 1195 
3n TA a ч, 
СОМРИ-МАТН 304 LOWPROFILE HEAD 15 25 
(FRACTIONS) 29.95 J5 LOWPROFILE BASE 1185 
COMPU-MATH 310 SURFACE PLATE 3395 
(DECIMALS) 29.95 315 CIRCUIT BOARD HOLDER 55: 
COMPU-READ 19.95 350 WORK CENTER STATION 3895 
N HEA 3 
EDU-PAK | 35.00 376 SELF-CENTERING HEAD 1$ A 
TERRORIST 24.95 380 VACUUM BASE 16 95 
ACCESSORIES 
WINDFALL 16.95 PART # DESCRIPTION PRICE 
NETWORK 16.95 316 EXTRA ARMS 9.50 
ДЫ. Ж! Dae id 
44 
PRISONER 24.95 346 NEOPRENE JAWS 550 
L JAWS | 
(ALL SOFTWARE ON DISK) | 358 UNIVERSAL HOLDER 6 95 


Zero Insertion Pressure Test Socket 
PART # 


PINS 1:9 10.24 25 UP 
201116 16 5.95 5.15 4:95 
201124 24 7.35 7.10 6.85 
2D1140 40 9.75 9.50 9.25 


1-9 10-24 25Up 
295 2.75 250 
3.25 295 275 
445 4.25 3.95 
565 5.35 4.95 
595 5.65 5.25 


$5009: 


*4K hardware or software selectable 
eWIll operate with or without front pane! 
alow power consumption 800MA «Fully $100 bus 
*Fully warranled far 120 days Iromdate of shipment compatible 
*Uses Intel icw-oower 21411-4 4Kx1 Stalic RAM IMSAI, SOL, 
eEach 4K bank addressable 10 алу 4K siot within ALTAIR, 

a 64K boundary ALPHA MICRO 


GODBOUT 32K ECONORAM XX 


32K Bank Select. IEEE S-100 compatible. One 
32K block can be addressed on 4K boundaries. 
Compatible with IEEE proposed standard of 24 
address lines and all currently used bank select 
configurations. Disable any or all of the eight 4K 
blocks to create as many windows in memory to 
avoid system memory conflicts. 


DESCRIPTION PRICE 
16K A&T $339.00 
24K A& T $449.00 


$579.00 


ORDERING INFO 


Name, stil de phone 


Eh 


Shippin 
1 Ib. -Call for 


Freight, U.S. Mail Ad 
.S. Only up to 2 


y UPS or Mail 
оту. Add $2.50 up to 

arger shipments 
$1.50 


lbs. 


DIP SOCKETS/LOW PROFILE TIN SOLDERTAIL 


1:9 10-49 50-99 100Up 


INTRODUCING 
asap’s Atari 800 


670955 


DIP SWITCHES” 


PART # POSITIONS 1-9 10-24 25UP 


DS4P 4 1.25 1.20 1.15 
DS5P 5 1.39 1:20 1.10 
DS6P 6 1.35 1925 1.10 
DS7P 7 1.40 1.25 1.10 
DS8P 8 1.40 1.20 1.05 


IDS CARD-EDGE CONNECTORS 
Crimp-On Type 


Contacts 1-9 10-24 25Up 
20 PINS 3.95 375 3.50 
26 PINS 4.95 455 4.25 
34 PINS 5.25 495 4,75 
40PINS 6.25 585 5.50 
50PINS 6.95 6.35 5.95 


asap DISK DRIVE 
CABLE ASSEMBLY 
DESCRIPTION 
PART # CONNECTS (2) 8” 
CA832PT DISK DRIVES (Shugart 
Qume, etc.) TO 


STANDARD DISK 
$2595 ев. CONTROLLER BOARD 


CATALOG REQUEST 
Please send me your 
1981 asap 
Full Line Catalog 


Name 
Address 
City 
State 


zip 


TERMS 


We Accept Cash, Chack, Money 
Orders, Visa & Master Charge 
(U.S. Funds Only) 

Tax: 6% Calli. Ras. 
COD's & Terms Avallabla on 
Approval (School PO's Accepted) 


($25.00 Minimum Order) 
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EXAS COMPUTER SYSTEMS 


Offers Lowest Prices on 


TRS-80 


R COM PUTERS, 


Model 11 64K 
$3349 


An excellent computer tor your business needs Easy expandabii- 
ity & compatibildy No formal operator training needed Ail access- 
ones avalable — disk expansions. printers. software. at our low 
mscoumpnces Qur fast Dallas air freight service can assure masl 
deveres within seven days after payment 15 received 

Free with purchase: 

1 box of 10 double densily 

disketles. А $69 value 


Model Ill 16K $849 With TCS Memory: 
Model 111 32K $979 Model 111 32K $909 


Model III 48K $1089 Model 111 48K $969 


Model 111 32K 2 Disk RS232 $2100 
Model ІІІ 48K 2 Disk RS232 $2230 
Model 111 32K 1 Disk $1729 "А 
Model IIl 48K 1 Disk 


ЕЕ 


Ó— "m міз 


\ 


$1849 


Special— With TCS Memory 
x Model Ill 48K 2 Disks 


Uses proven MPI drives modified tor thppy operation and 
Percom controller Limited 90 day warranty Call tor 
details 


$1895 


Color Computer 
AK Level | $329 

16K Level | $439 

16K Extended Basic $489 


With TCS Memory: 


16K Level | $369 
16K Extended Basic $449 


Expansion 
Interfaces 


Zero K Interface $254 
16K Interface $359 16K Interface $318 
32K Interface $469 32K Interface $388 


Pocket Computer & 
Interface $ Call toll free for the low, low sale price. 


Epson MX-80 
$ Call 


With TCS Memory: 


Letter Quality matrix simitar to Line Printer lv & 
Centronics printer bul has full software control of 
40. 80. 66 or 132 columns 80 cps bidirectional 
tractor feed, disposable printhead. $300 less than 
nearest competitive printer Lists $645 Our price 
includes cable 


* Payment: Money Order, Cashier's Check. Certilied е Prices subject to change any lime. 
Check Personalchecks lake 3 wks VISA. MC. «Қо tax out-of-state. Texans add 5%. 
add 3% ə Delivery subject to availabilily. 

e Shipping extra, quoted by phone. 


TEXAS COMPUTER SYSTEMS 


Box 951, Brady Texas 76825 


For fast. efficient service, we can air freight from Dallas 
to major a/p near you. Call for information. 


Toll Free Number 800-351-1473 


Texas Residents 915-597-0673 
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Circle 391 on inquiry card. 


Programming Quickies 


Energy 


Measurement with 
the Apple II 


William H Murray, Engineering Science Department 
Boome Community College, Binghamton NY 13902 


Anyone who has tried to make medium- to long-term 
electrical-energy measurements on a wind-driven 
generator or a bank of solar cells has found it difficult, if 
not impossible, to obtain the proper monitoring equip- 
ment, There are two good reasons for this: there is no real 
commercial demand for a direct-current kWh (kilowatt- 
hour) meter, and it is difficult to build a meter that will 
work on a system where both voltage and current can 
vary widely during the course of the monitoring period. 

California Computer Systems came to my rescue when 
I tried to tackle this problem. It makes a 3¥,-digit A/D 
(analog-to-digital) converter and a clock/calendar 


Text continued on page 299 


TO 
A/D CONVERTER 
SLOT NO.5 


(1b) 
20A 
0.25 п 
(SEE TEXT) TO 
A/D CONVERTER 
SLOT NO.7 


Figure 1: Resistor networks used to ensure that input signals are 
within the proper range for use with A/D converter boards. The 
component values specified in figure 1а will divide the input 
voltage by a factor of 50. The circuit shown in figure 1b pro- 
vides current division by a factor of 5. Both factors are taken 
into account by the Applesoft BASIC program in listing 1. 


Listing 1: This Apple BASIC program performs data-logging functions. The A/D con- SOFTU ORE 
verters and the clock/calendar are initialized with the routines in listings Ib thru 1d. 
111651 
10 КЕМ : LOAL MACHINE LANGUAGE 590 C= CT x S TOOLS FOR 
220000 CONTROL PROGRAMS 600 IF 9 > 300 THEN GOTO 270 
20 US = CHk& (C40 — — — 610 REM : SET RIGHT FORTION OF 
80 PRINT I$;s"HLOAIt ENERGY А/П5.0 SCREEN FOR TIME UPLATE 
LJO" 5 | u 620 LEFTEIGE = 28:WIITH = 10 
40 at I$; "ELOAI! ENERGY А/П7.0 630  FONE 32,LEFTEIGE: FOKE 33»М1 
о" UTH 
BO PRINT D$;"ELOAI? ENERGY .OBJO" 640 POKE 34» TP: FOKE 35»EOTTM CP/M CROSS-ASSEMBLERS 
«9 Hu А GUN MACHANDE меманаве 650 REM : UPLATE TIME ONCE FER Fast, comprehensive cross-assemblers 
Ж GALL БСУ кере an M o TRE бак to run under CP/M.* Extensive pseudo- 
GO КЕМ : CLEAR SFLIT SCREEN UT жыды АЙКЕ А үте. NN ops include full listing control, nested 
90 CALLS ~ 756 " | 670 REM : AFTER ONE MINUTE» conditonals, mnemonic synonyms, and 
100 М ны, au DEDI FOR LEFT SAMFLE A/I^S FOR NEM LATA inclusion of external source files. Gen- 
ME ou "АТЫЗ 680 X = (ТВ Ж 10) + TA rat ject file mbly listing, and 
арт тіс а е АР geo IF X = © THEN GESUB 750 et кү! So (tie tee ea ды 
120 LLFTEPGE = O:UIDTH = 25 | | 700 POKE 2,4% POKE 7,4 FOKE 7,4 g SY M. 
130 FOKE 32»LEFTEDGE: FOKE 32,01 popular microprocessor families. 
DTH — | 710 GOTO 270 
140 POKE 34» TP: FOKE 35» ROT TM 720 END XASMOS 6805 
1:40 УТАВ 2: PRINT ^ ENERGY 730 REM : SUBROUTINE FOR DATA UF 
"UR" DATE 
160 VTAR 5: PRINT " ТНЕ PRESEN 740 REM t: N=NUMBER OF SAMPLES е аа" 
T TIME I5" | 750 N - N +1 " 
170 ТАЕ 6: PRINT "THE PRESENT V 760 REM t PC&FRESENT FOWER XASM51......8051 
. OLTAGE IS" 1 READING XASM65 
180 VTAN 7% FRINT "THE PRESENT € 770 FC: C RY XASM68 6800/6801 
URRENT IS" 280 REM : ACCUMULATEL NUMBER OF РЕ р Y 
190 UTAR 8: PRINT "THE PRESENT W KW. Ho XASMF8 ..... F8/3870 
‚ ATTAGE 1$" 790 KWH = KWH + «FC / 60000) XASM400 COPS400 
00 УТАЕ 10: FRINT "THE AVERAGE 800 TT = TT 4 FC 
Ж WATTAGE IS"  — 9010 KEM : FA=AVERAGE РОМЕН Assemblers... . $200.00 each 
210 UTAH 13: PRINT " THE РЕАК G20 РА := TT М Manual only.... $25.00 
pin WATTAGE 15" 930 REM $ SUBROUTINE TO GET РЕАК 
9220 УТАЕ 15: PRINT " THE TIME POWER 
Р а а eee a 840 IF КК < PC THEN GOSUE 1080 8048 DEVELOPMENT PACKAGE 
" "m uev LM сайды 850 И = INT (Y Ж 10 + .5) / 10 Now you can use the 8048 family of 
^ W-HOUNS IS" Бий _ По C = INT (C ж 10 + .5) / 10 inale-chi і 4 ithout 
240 УТАВ 18: PRINT " NUMBER OF 870 PC = INT (PO X 10 + .5) / 10 single-chip microcomputers withou 
se ee de Ami buying expensive equipment. Develop 
мыт ытты 9880 FA = ІМТ (РА Ж 10 +.) 7 10 8048 software with the XASM48 cross- 
= 5 
а = қ embler. Then plug our EPR-48 board 
“2790 MM = PEEK €774)3MN = PEEK ( £9 ЕН = INT (КЕ X £.5) 7 ass 
779) uius “5 ш diui s into your S-100 system to program the 
SHO 18 MN > О THEN GOTO 270 900 KWH = INT (KWH Ж 1000 + .5) / 8748 EPROM version. (Similar packages 
290 КЕМ : STORAGE LOCATIONS: 757 1900 for 8051 and TMS9940E coming soon.) 
| ($2F5) TO 7789306) 910 REM $ CLEAR RIGHT FORTION OF 
200 Za 7680 |. SCREEN 8048 Development Package ... $574.00 
510 REM : VOLTAGE 920 УТАВ 1: CALL - 958 EPR-48 alone 
520 ЧА = ( PEEK (Z + 2)) 9:30  UTAE 2: FRINT TJ$TIS$S"/"$TH;T 
240 Ub = ¢ PEEK (7 + зу) / 10 G$"/"$TL$ TK 
$40 UC = ( PEEK CZ + 42) 7 100 $40 UTAK 5: FRINT ТЕТЕ" S” TUST 
450 ино} CURRENT 2” 7 1999 эзо УТав 6! PRINT V Abb lisesi a etie 
2% st- * CURREL | 25 1 M J ў ptu Р Е 
470 CA = t€ РЕК CZ + 725) 940 (тав 2% PRINT Cj"^ Debug dedicated systems quickly. Our 
500 LE = € PEEK CZ + 8)) / 10 970 VTAB 8! FRINT FCs"" PSB-100 PROM Emulator is an S-100 
400 CD = ( PEEK CZ + 100) / 1000 990 отав 13: PRINT RRS" Ml id! uM are — д ад 
- а “К B Я 4 H re “Б г" . 
410 КЕМ f TIME ANL DATE 1000 УТАН 15% FRINT 76575%":"%Т4 24-ріп plug fe eye ail y Бы 
420 ТА = PEEK (Z) Тар: "таті target system for instant program test- 
430 TH = PEEK (7 ~ 1) 1010 УТАВ 17% РКІМТ KWHs"" ing. 
440 TC = FEEK (Z - 2) 1020 УТАВ 18: FRINT N;"" 
430 TI = FEEK (7 = 3) 1030 X «0 PSB-100 PROM Emulator .. $445.00 w/ 
460 ЛЕ = РЕЕК (7 = 4) 1040 REM $-CHECK SEC. COUNT» GO 2K RAM 
470 TF а РЕЕК (7 = 5) TO MAIN STREAM AFTER A i SEC 
480 TG = РЕЕК (7 ~ 6) » DELAY 
490 TH e PEEK (7 = 7) 1050 TA =: PEEK (768) 
500 TI = ҒЕЕК (Z ~ 8) 1060 IF TA = 0 THEN GOTG 1050 
S10 ТЈ = PEEK (2 ~ 9) 1070 RETURN 
520 TK = FEEK (Z - 10) 1080 RR = FC 
B30 TL = PEEK (Z - 11) 1090 Ti = TAST2 = THiT3 = TC 
540 KEM ! GET VOLTAGE LATA 1100 T4 = TITS = ТЕ Т6 = TF 
$50 UT = VA + VE + UC + VD 1110 RETURN 
40 V = VT ж 50 
570 КЕМ 2 GET CURRENT DATA 
#80 CT = CA + CB + CC 4 СШ 
(1b) 
І CTRL- 
SOURCE FILE: ENEKGY A/I5 
-=== NEXT OÜHJECT FILE МАМЕ IS ENERGY A/IS5.0HJO è 
C500; 1 ORG ФС500 55107 FOR CURRENT A/I 
C500:69 80 2 LIA #80 STOF CONV. TO SAMPLE 
С502%А9 80 3 LIA %%80 
C504:81 IIO CO 4 STA SCOLO В 
C507 :8I IO CO s STA  $COLDO 4 Trademark of Digital Research 
СЗОАЗАП 05 CO é LIA $COD3 ӛвіті : = = 
CSOLEAL иЗ CO 7 LIA COM 
C510129 ОҒ 8 ANI #$0F ;USE LOWER HITS 804 south state st. рлы 
С512:80 02 03 9 STA $302 ¿STORE BIT i dover, delaware/19901/302-734-0151 
С515АП L2 C А 5 2 ) 
бы Ж E iP cae сз "NT с Visa and Mastercharge accepted. We ship on 
CS1Ef29 OF 12 ANI #$0F Listing 1 continued on page 296 8" single-densiiy. Ask us about other formats. 
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Circle 268 on inquiry card. 


‘SOFTWARE 


xx SALE xx 


DISCOUNTS FROM 10% TO 30% 


APPLE SOFTWARE 
WORD PROCESSING SOFTWARE 


C MAGIC WINDOW ................... $99.95 SALE $89.50 
[.1SURER ТЕКТ... $150.00 SALE $135.50 
[C APPLE PIE (40 OR 80 COL)...$129.95 SALE $119.50 
(О SUPERSCRIBE....................... $99.95 SALE $84.50 
CI EASY WRITER 80 COL.......... $250.00 SALE $225.50 


BUSINESS SOFTWARE 
ГІ DB MASTER (STONEWARE) .$229.00 SALE $199.00 
C PAYROLL (BRODERBUND)....$395.00 SALE $359.50 


EDUCATIONAL SOFTWARE 


СО COMPU-MATH ARITHMETIC...$49.95 S $39.50 
C COMPU-MATH FRACTIONS ....$39.95 SALE $35.50 
ГІ COMPI-MATHDECIMALS....$39.95 SALE $35.50 
C COMPU-SPELL 

(REQ. DATA DISK) ................. $29.95 SALE $25.50 
C DATA DISK LEVELA ............... $19.05 SALE $16.50 
C DATA DISK LEVEL 6............... $19.95 SALE $16.50 
C] DATA DISK SECRETARIAL....$19.35 SALE $16.50 
O STATISTICS 3.0 .................... $29.95 SALE $25.50 
C PERCEPTION 3.0................... $24.95 SALE $22.50 
MI ril. анх», ца caren $39.95 SALE $33.50 

AMES 
[ SPACE EGGS ......................... $29.95 SALE $25.50 
CJ ALIEN RAIN (GALARIAN)........$24.95 SALE $22.50 
C ALIEN TYPHOON.................... $24.95 SALE $22.50 
(О SNOGGLE (NEW PUCKMAN)..$24.95 SALE $22.50 
CI WIZARD AND THE PRINCESS.$32.95 SALE $29.50 
(_] MYSTERYHOUSE.................. $2495 SALE $22.50 
[ IPULSAR 11... $29.95 SALE $25.50 
СТ ОАВІТАОМ..............................929.95 SALE $25.50 
CI GAMMA GOBLINS................... $29.95 SALE $25.50 
ГІ HERES SOCCER..................... $29.95 SALE $25.50 
LJ SARGON 11... $34.95 SALE $29.50 
CI ADAMS ADVENTURE #1, 2, 3.53995 SALE $34.50 
CI ADAMS ADVENTURE 8456 .539.05 SALE $34.50 
CI ADAMS ADVENTURE #7,8,9..$39.95 SALE $34.50 
C ADVENTURE HINT BOOK ......... $7.95 SALE $6.50 
C TEMPLE OF APSHI ................ $29.95 SALE $24.50 
ГІ HELLFIRE WARRIOR............... $29.95 SALE $24.50 
СТИКС... „аьа $150.00 SALE $125.50 
[ ]FASTGAMMON...................... $24.95 SALE $22.50 
(О THREE MILE ISLAND.............. $39.95 SALE $35.50 
[ ] PHANTOMS FIVE.................... $29.95 SALE $25.50 
(1E-ZDRAW3.3..............94995 SALE $39.50 
Г 1 THEPRISONER....................... $29.95 SALE $25.50 
C] TERRORIST arra $29.95 SALE $25.50 
m. o —  — $29.95 SALE $25.50 
pa ———— m $2495 SALE $22.50 
(О CYBER STRIKE...................... $39.95 SALE $34.50 
[ FLIGHT SIMULATOR............... $3550 SALE $31.50 
C AUTOBAHN ................. 29.95 SALE $25.50 
C GALACTIC TRADER................ $2495 SALE $22.50 
HARDWARE 

(17-80 SOFTCARD.................. $349.00 SALE $299.50 
C 16K RAM CARD .................... $195.00 SALE $175.50 
( 1 M/R SUPERTERMINAL 

OOC —— $375.00 SALE $325.50 

ж SPECIAL ж 

[ ] RESCUE AT RIGEL, DATESTONES 

OF RYN, AND MORLOCS TOWER, 

ALL З SEPARATELY .............. $69.65 SALE $43.50 


* SEND FOR FREE PRICE LIST 8 CATALOG * 


O@DUCT 3% IF PAYMENT ACCOMPANIES ORDER. WE 
PAY SHIPPING AND IF YOU PHONE YOUR ORDER WE WILL 
CREDIT $1.00 FOR CALL. CALIFORNIA RESIDENTS ADD 
6% SALES TAX, ALL ORDERS SHIPPED FROM STOCK 
WITHIN 48 HOURS. WE ACCEPT MASTER CARD AND VISA. 


EXP.DATE 


SIGNATURE 
* P.O. BOX 796, DEPT. B-6, TWIN PEAKS, CA 92391 * 
PHONE ORDERS (714) 337-4063 
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Programming Quickies 


Listing 1 continued: 


510861 
== а 

28; Ар 
52 29 

28: ви 
S2RIAD 
S2E АП 
2541229 
25,33%81! 
20856$4049 
193849 
31958: ВП 
5531781: 
294081 
2543 :80 
194600 


А ағы та ин, атъ GEGIG REO: m > 
u utc TI. 


(1с) 


SOURCE 
C700: 
([7003A9 


4,702109 
gems зр 
7 %8П 
А. 
>Z OL! ? ALI 
2710029 
712080 
71% AD 
2718%:АП 
хуа 
57171.80 
2720 2AL 
27235%2АП 
‚72629 
2728 :8Ln 
272HR:AI! 
;7 2E. АП 
т.а oar 
9753 {81 
2756:А9 
:738:А49 
273^ BI 
~7 SI! BI 
2740380 
27 43:60 
2746360 


GO6O000000000 G00cC00000000U0CC00 
Н Ir TEE E 


(1d) 


SOURCE FILES 
NEXT ОЕЛЕСТ FILE МАМЕ 


—— эте ms 


C400; 

С400%2А5 
-402:20 
14095: ЕА 
2406%ЕП 
-409%0А 
44060306 
2401: 50А 
240С:0А 
240П:А8 
240Е $42 
4410149 
412399 
414289 
7418329 
„41A PI 
.411:CAÀ 
241Е:А9 
1420599 
423E? 
2424329 
74263 2 9 II 
42E? CA 
C420 3 AP 
(7 42E $99 
C431:Ek9 
(2434 3 29 
(2436 591 
(24.39 $ СА 
C436 SAP 
С 43C 299 
CASE, SRD 
442229 
(2444.3 90 
(2447 CA 
(448249 
С448:99 
с4а4Пп:;п9 
C 4 930: Li 29 


ore  ЭПІТ”ЗТІГПГІ ПЕТ гі eR RP Pe ene 
түзү; H H 42 


эъ >>> 
a 
(cn 
C 
D 


I ILE 
NEXT 


45 
4A 


00 


03 Үз STA 
CO 14 ПА 
со 15 (Па 
16 ANI! 
оз 17 STA 
co 18 LDA 
Co 19 LOA 
20 амп 
03 21 STA 
22 LOA 
254 LDA 
со 24 STA 
со 25 STA 
оз 26 STA 
оз 27 STA 
28 RTS 
СТЕ 

+: ENERGY А17 
QEJECT FILE NAME IS 
1 ORG 
2 (Па 
3 (ПА 
Co 4 STA 
co 3 STA 
CO & LIA 
CO 7 LIA 
8 ANI 
03 9 STA 
CO 10 LDA 
CO 11 LDA 
12 ANI 
03 13 STA 
CO 14 LIA 
CO LS ПА 
16 ANI! 
оз Iv STA 
CO 18 (ПА 
со 19 LIA 
20 ANI: 
03 21 STA 
22 LI! 
2 ПА 
со 24 STA 
CO aa STA 
03 26 STA 
03 27 STA 
28 RTS 


CTR 
ENERGY1L 


1 ORG 

a LA 

FE 3 JSR 
4 TSX 

01 5 LIA 
& ASL 

7 ASL 

8 ASL 

9 ASL 

10 TAY 

ін Li 

12 LIA 

CO 13 STA 
CO 14 LIA 
15 ANI! 

02 16 STA 
17 IEX 

18 (ПА 

CO 17 STA 
со 2 LIA 
2 ANI 

02 22 STA 
23 TEX 

24 LOA 

CO eo STA 
co 26 LDA 
27 ANII 

02 28 STA 
29 LEX 

30 LEA 

co 31 STA 
CO 32 LIA 
33 ANI 

02 34 STA 
35 LEX 

36 LIA 

CO 37 STA 
со 33 (ПА 
39 ANI! 

02 40 STA 
41 IEX 

42 па 

со 43 STA 


$303 
$COD1 
$COI!1 
$$0F 
$304 
%СОПО 
%СОПО 
%ФОҒ 
%505 
%%00 
%%00 
%СОПО 
%СОПО 
%306 
$306 


ENERGY 
$C700 
%%80 


$$80 
$COFO 
%СОҒО 
%СОҒ 3 
$COF3 
#30F 
$307 
$COF2 
$COF2 
$$0F 
$308 
$COF1 
$COF1 
%%ОҒ 
$307- 
$COFO 
$COFO 
$$0F 
$308 
*$00 
#300 
$COFO 
%СОҒО 
зон 
$308 


$0400 
$45 
$F F4A 


%ФО1ООУХ 
А 
A 
A 
A 


#340 
%%20 
COBI» Y 
*$CO80»Y 
OF 
$02COvX 


$221 
*00B1»Y 
%СОВОУУ 
ФФОЕ 
ФООСО»Х 


$922 
$CO8l »Y 
$COB0sY 
ЖФОҒ 
tO2CO» xX 


$23 
СОВ} yY 
$COBO VY 
EOF 
$02CO»X 


$$ 24 
$COB81»Y 
$0080»Y 
#40 
$02CO»X 


%%25 
СОВ» Y 


SSS ee, салалы мса лал e pe ee | 


%5ТОКЕ 
SEIT 5 


%5ТОКЕ 
SEIT 4 


КІТ 3 


‘STORE БІТ 4 
LOAD A WITH OO 


S START CONVERSIONS 


3 SIGNAL SAMF'LE DONE 


A/DnD7.0HRJO 


5510Т FOR VOLTAGE Ах 
STOP СОМУ, TO SAMPLE 


SBIT 1 


SUSE LOWER KITS 
$ STORE BIT 1 
БІТ 2 


» STORE 
#ВІТ 3 


ВІТ 


ы 


%5ТОКЕ 
RIT 4 


ВІТ 3 


¿STORE BIT 4 
sLOAD A WITH OO 


$START CONVERSION 
$5 SIGNAL SAMPLE DONE 


18 ENERGY) .ORIQ 


.ОАП AT SLOT 4 


SAVE REGISTERS 


MULT RY 
MULT EY 
MULT EY 
MULT EY 

FUT IN 
Für 40 IN X 


<br tobe bs 


GET SEC 


- SEE 


GET 


MIN 


GET 


MIN 


GET 


HOUR 


GET HOUR 


Listing 1 continued: 


(45K 2 R9 
C45E 229 
(7460290 
463: Cà 
(464 SAP 
C456 1997 
W469 1B" 
(C4405 29 
46:91 


(2471 :CA 
(2472 :A5? 
(474 $99 


C477 E? 
С47а:29 
с47Сс:9п 
C47F3CA 
C4B0 SA9 
C482:99 
C485 :B9 
(4880 329 
C48 AT 9L 
C48I!* LA 
САВЕ АЎ 
C490:99 
С493%В9 
С496:29 
С498:9Ш 
C49R$?CÀ 
C49C SAP 
(49Е%99 
C4A1 2 BY 
C4A4 229 
C4A4 t? I 
С4А9 {СА 
CAAA SAP 
C4AC 299 
CAAF SE? 
С48В2%:29 
САЕА:ӘП 
C4R7:20 
С4ва:20 
С4ЕП:А9 
C4BF 299 
C4UL2:20 
С4С5%:40 
С4С6:ОВ 
САС? $48 
сасв%фва 
GACY 348 
C4CA 520 
CACOS RA 
CACE. ЕП 
С401 {81 
С404 : ОА 
сапо:да 
C46 3 OA 
C407 ОА 
C408 3AA 
2419 SAY 
С40и: ВП 
CADE А9 
C4EO 5 9I! 
C4E3 268 


(24E4 АА 
CAES 168 
C4E 6128 
С4Е7 258 
(24Е& 560 
С4Е9:78 
(C4EA:60 


00 
FF 


со 


01 
05 


5 03 


со 


РНР 
FHA 
TXA 
FHA 
JSR 
TSX 
LIA 
STA 
ASL 
ASL 
ASL 
ASL 
TAX 
LIIA 
STA 
(ра 
STA 
FLA 


TAX 
F'LA 
РШ 
CLI 
KTS 
SEI 
RTS 


$COBO#Y 
#403 
$02CO»X 


+427 
$COB1»*»Y 
$CO80»Y 
dX: OF 
hO2CO y X 


$7 B 
ФСОБІ»Ү 


$COBO»Y 
ЖФОҒ 
$02CO»X 


$$29 
$C081»Y 
ФСОВО»Ү 
$*0F 
ФО2СО»Х 


#$2A 
$CO081»Y 
ФСОВО»Ү 
#ФОҒ 
%02С0»Х 


#$2k 
$COB81,»Y 
$CO80»Y 
$*0F 
$O2COrX 


#$2C 
$CO81»Y 
$COBO»Y 
$$0F 
$02CO»X 
$CS00 
$C700 
$$6F 
$COB81»Y 
ФЕҒЗҒ 


ФҒҒСЕ 


$0100»X 
ФОЗҒҒ 

A 

A 

A 

a 


à $00 
ФОЗҒЕ 
$$6F 
$COB1»X 


GET LAY 


GET DAY 


GET MONTH 


GET MONTH 


GET YEAR 


GET YEAR 


SLOT 5 А 
SLOT 7 Ах 


CALL THIS LOC, 
3 TO START PROG. 


3INTER. ADDRES 
НІ-ІМТЕК VEC, 
MULT RY 2 
MULT KY 2 
MULT BY 2 
MULT KY 2 


FLO-INTER VEC, 


@appie 
Л ATARI 


EPSON 
... and more 


Disk Il w/3.3 DOS ... 
Disk |! 


Apple card & cable.. 


ATARI’ 


51099% 
5114900 
5 52900 
з 450% 
536000: 


s 39900 
САП 
з ggo 


s 349" 
s 775" 
E 


'We'll meet or beat 


any advertised price. 


Ф present 
HP-85A w/16K 


NEC 


5510-2 w/Tractor .. 
5520-2 w/Tractor 


32697 *! 


. 52550% 
52850 


EL 


Northstar, Altos and 


ғ 7990 


s 4009 
51450% 


Zenith 


All 25% Discount 


LO-BALL COMPUTERS 
7677 S.W. Cirrus Dr. 
Beaverton, OR. 97005 


TO ORDER 


CALL (503) 641-0211 


Ordering Information: For fastest ser- 
vice, send money order, cashier's 


check or bank wire. Visa 


and MC 


orders, add 3%. Personal checks 
accepted (allow minimum 10 days to 


clear). Hours 9-5, M-F. 


Call for our Free Catalog. 


Circle 208 on inquiry card. 


MAROT 
ANNOUNCES THE FIRST 
COMPUTERS POWERFUL 
ENOUGH 10 
» RELIEVE 

GROWING 
PAINS. 


Sooner or later, your small busi- 


ness will look for a so-called “first” 


computer. And sooner or later, your 
small business will grow larger and 
need more computer capacity. 
Fortunately, Marot Systems has 
anticipated your needs and offers two 
"first" computers that have the 
capacity to grow as large as you do. 


Altos: upgradeable, portable and 
affordable. 

Start out with a low cost multiuser 
Altos dual floppy based system with 
208 K of RAM. It's perfect for inex- 
pensive work stations or applications 
like accounting, word processing, 
mailing lists and more. 

If you're already in need of more 
storage and greatly enhanced ac- 
cess speed, then look into the Altos 
10Mb-58Mb hard disk systems. 
When combined with the standard 
208 К of RAM, 6 serial /О and 2 
paratlel ports, they become unusually 


np 


ait 


MAROT SYSTEMS, INC. 
310 Madison Avenue, Suite 408, 
New York, N.Y. 10017 


(212) 661-8550 TWX: 710-581-2477 
Circle 218 on inquiry card. 


fast and 
powerful 
4-user 
business or scientific systems. 
All Altos systems 
are packaged with 


597 single board 280 
‚ 4 CPU, quality Shugart 

8-inch disk drives, 

and options such 


as DMA (required for 

OASIS) floating point processors, 

and a cartridge tape back-up sub- 
system. 

SO as you grow, you justadd onto 
your system. Without suffering the 
growing pains of eating the costs of 
your "first" computer. 


Onyx: maximum integration in 
one sleek box. 

The Onyx represents a new stand- 
ard of quality and cost effectiveness 
in small business computers. 

The 8-bit C8001/MU is an ideal 
multi-user system for business or 
word processing applications. It 
combines Z80 high speed proc- 
essors, standard 128 K RAM, (ex- 
pandable to 256 K), Winchester disk 
and integral cartridge tape drive in an 
efficient, compact package. And us- 


280 is a trademark of Zilog, Inc. 
С-ВАБІСІ is a trademark of Compiler Systems 
UNIX is a trademark of Western Electric Corporation 


ing reentrant BASIC application pro- 
grams, it allows up to 5 simultaneous 
operators. 

When you need the power of a 16 
bit computer, you want the C8002. It 
uses a special edition of Bell Lab- 
oratories UNIX operating system to 
accommodate up to 8 users involved 
in product development or exe- 
cuting application programs in C, 
COBOL, PASCAL or C-BASIC II. 

You can also expand the RAM of 
the C8002 to 1 Mb and its disk 
capacity to over 300 Mb. So you get 
all the growing power you need. With 
none of the growing pains. 


Marot: looking for good dealers 
for 2 great systems. 

Marot, East Coast Distributor for 
Altos and Onyx, needs afew qualified 
dealers for these two hot items. if 
you're the great dealer we need, 
please contact us. 


ee аша аша аша аша кыш шп аша аша жыш аша аша кын 


Мате 

Title 

Company 
Address 
City/State/Zip 
Phone( ) 


| —A———————————— 


MAROT SYSTEMS INC. 


310 Madison Avenue, New York, NY 10017 


| am a 0 computer consultant 
О computer dealer O computer user 
Please send me more information on: 
Г] Altos O Onyx 


Ц 
| 
I 
| 
І 
1 
i 
І 
I 
| 
I 
4 


Text continued from page 294: 


module that can be directly interfaced with the Apple II 
computer to give accurate energy measurements. 

The module's principle of operation is fairly simple. 
The clock calls for an interrupt once each second. Data is 
sampled and placed in a memory location where an Ap- 
plesoft BASIC program assembles it into voltage, cur- 
rent, power, and energy readings. The clock/calendar 
card and the A/D cards must be fitted with 2112-type 
programmable memories to hold the machine-language 
programs shown in listing 1 (two devices per card). The 
machine-language programs were written to be "slot 
dependent," and unless they are modified, the 
clock/calendar must reside in slot 4, the voltage A/D 
card in slot 5, and the current A/D card in slot 7. 

The Applesoft program in listing 1 uses a split screen to 
display the data. Because a clock/calendar module is 
used, you have the ability to record the date when the 
samples are taken, along with the time of maximum 
readings (often extremely important to solar- and wind- 
generator experimenters). The program displays the pre- 
sent voltage, current, and power being produced by the 
source, along with average and peak power, number of 
kilowatt-hours, number of samples, and time of max- 
imum readings. The date and time are updated once per 
second, with the remainder of the data being updated 
once each minute. 

If the power is being fed into a constant load, only one 
A/D converter will be necessary because you'll be able to 
calculate power from the equation: 

2 


P= = 
R 


where P is power in watts, E is voltage, and R is the load 
resistance in ohms. If this is the case, delete lines 40, 360, 
370, 380, 390, 400, 570, and 580 from listing 1. Modify 
line 770 to read PC = (VI2)/R and line 590 to read 
C = V/R, where R is the resistance of your load. 

The A/D converter has a full-scale reading of 3.999 V, 
but the range can be extended with the use of a voltage 
divider. For example, the wind-driven generator I work 
with produces a maximum of +200 V DC. Figure la 
shows the voltage-divider network used in that applica- 
tion. The voltage-divider network reduces 200 V to4 V, 
which is a 50-to-1 reduction. (Note that 50 is the 
multiplier constant in line 560 of the program.) The 50 k- 
megohm potentiometer permits calibration, while the 
two 1-megohm resistors and the fuses protect the Apple 
and the converter boards from trouble. 

Current can be measured indirectly by sampling the 
voltage drop across a series resistance. (See figure 1b.) In 
my work application, currents of up to 20 À can be ex- 
pected, so a shunt resistance of 0.25 ohms was made 
from a piece of 30 gauge wire, 2%, inches long. Again, the 
50 k-ohm potentiometer permits calibration and the two 
1-megohm resistors and the fuses provide protection. 
This current divider produces a 5-to-1 division (note the 
multiplier in line 590 of listing 1).8 


Further product information can be obtained from California Com- 
puter Systems, Santa Clara CA 95050. I will try to answer cor- 
respondence concerning the software if a self-addressed, stamped 
envelope is enclosed. Address correspondence to Dr William H Murray, 
Engineering Science Department, Broome Community College, 
Binghamton NY 13902. 


UCSD p-System* for the ІМТЕРТЕС SUPERBRAIN™ 


With UCSD Pascal*, FORTRAN, and BASIC 


VERSION IV.0 


UCSD p-System includes: operating system, editor, filer, library, 
280 assembler and documentation. 


with Pascal § 600 


with FORTRAN 600 
with BASIC 500 


THE DATALEX COMPANY 


1431 Twelfth Avenue, San Francisco, CA 94122 
Telephone: (415) 665-4467 


*UCSD p-System and UCSD Pascal are trademarks ofthe 
Regents of the University of California 
™Trademark of Intertec Data Systems 
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TOLL FREE OUTSIDE CAL. 1(800) 423-5886 | 
ed C«commodore 


Call for latest price on: 


CBM 600 
Buginess campular 
CBM 2001 
Business compuler 
CBM 2001 

PET 

СВМ 2022 
Prini 
CBW 2023 
Fnniar 
CBM2040 


Dua! Drive 
Introducing The с СВМ Modem Floppy Disk 
NEC ban alt икра [300 Band} CSM 8050 
CEN Ұсіса Dual Drive 
Бұғіһнігеғ Floppy Disk 
y apple || & 
Il plus 


Here іш THE computer trom NEC 15K -Catl 
Centronics and RS232 interfaces are 32K -CAll 
standard. Up to 64 K (RAM) SEND FOR ABK -C all 


PRICE AND INFO., OR CALL TOLL FREE! loll free 


monitors 


9" Black and white. Only $185. 
Also available Іп Sanyo 


12" Black and white 
15" Black and white. 


TRS-80* 


АН TRS-80 Compatible Hardware 
and Software. Call us and tell us what 
yOu need! THS Bir is a trademark af Тап nr. 


print wheels and thimbles 


Huge selection for Qume, Diablo, 


NEC, Plastic or metal. (2 
a 
2 atari 


is here 


Call today and be the 
firs| to have the mos! 
powerful prolessional 
computer in its class! 


ATARI 825 
Printer..$799 


Cali 1(800) 423-5886 


apple cards 
Hi-Speed Serial Interface Сай 800 
Communications Interface Call 
Parallel Printer Interface Сай 
Centronics Printer Interface (Сай 
Hobby/Prototype Call 
Integer Basic Firmware Call Everything that 400 has plus Basic 


Applesoft Firmware 


Language Cartridge 16K memory (ек- 
pandable to 48K) Only $798. 


Atari Program Recorder. Only $68.95 
Atari Expansion Memory. 8K $89.95 


Ж apple |І 
inventory control system 


The first truly professional system 
that can tackle up to 8,100 Items, 
transaction register/audit trail, in- 
ventory status report, re-order 
report, keeps track of purchase 
orders automatically. will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard- 
ware requirements. Apple I| Plus 
with 48K, one disk drive and BO 
column printer. Avatlable also for 
the new DOS 3.3. 


16K $159. 


Letter quality high speed printer. bi- 
directional, high resolution ptat- 
ting, graphics. 
RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 
Paper Tiger (1Р440) $949. 
ы” With Graphics 
e Anadex DPS9500 $1449 
г DPBOOO $849. 


CALL FOR 


| — | 
\ m CATALOG dysan diskettes 
“дЫ ү 
The HP.B5 15 а powerlul Р Еа un ^ 


BASIC language compuler $" (Box of 5) 
complete wih keyboard 104/1 solt sector 
CRT display. pnnliei. and 107/1 10 sectors, 
1 
. tape drive –ай in one сот: 105/1 16 sectors. $4.50 өз. 


pack uni Call 


SEND ALL MAIL ORDERS ТО: Теіех: 182852 = 
Answer: Шығ тты t "T Я 
МІСКО TZNA миот = tiny S^ 


Prices subject to change without notice. Please 
allow time for checks to clear. Add 2% for 
Suile 108 shipping and handling - $5.00 minimum. Cal. 
Tarzana, CA 91356 residents please add 6% sales tax. Sorry, по COD 


Outside Cal. Call Toll Free 1(800) 423-5888. In Cal. (213) 996-2252. 


WHEN IN CALIFORNIA VISIT OUR RETAIL LOCATIONS 
(Retail prices may differ) 
In Woodland Hills 
20929 Ventura Blvd. 
(213) 704-6895 


т MICRO 
BUSINESS WORLD 
18720 Oxnard 


In Anaheim 
521 Chapman 
(near corner at Harbor) 


In Torrance/Lawndale 
Computer World 
15818 Hawthorne Blvd. 
(213) 370-4842 


vae UNES Ue, EU Lus т 


TR, aml Ганец Dealer 
freq aries posites] 


Immediate response to your orders 
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Circle 229 on inquiry card. 


Programming Quickies 


Computing Inflation 


With the 


Consumer Price Index 


Joe Haldeman 
c/o BYTE 
POB 372 

Hancock NH 03449 


Every now and then someone comes along who refuses 
to be impressed by your computer. He thinks the games 
are silly. He sees better graphics on television. The really 
interesting programs he can't understand. Try this one on 
him. But don't let the tears fall on the keyboard. 

In this simple program we ask the computer the age-old 
question "What does the future hold for me?"—and it 
answers, "Trade in your wallet for a wheelbarrow.” 

The BASIC program INFLATION (see listing 1) reads 
in the United States’ CPI (Consumer Price Index) from 
1945 to the present as a one-dimensional array. It com- 
putes how much a certain amount in the past would buy 
today, or how much a current sum would be worth in 
yesterday's dollars. Within limits, it extrapolates infla- 
tionary trends into the future, (The limit being the 
assumption that inflation will continue at a steady, pre- 
dictable rate. If you believe that, boy, do I have a bridge 
for youl) 

The program helps when you are making a decision to 
buy something—check the item against an old catalog 
and see how much of a price increase is justified by infla- 
tion. You can also find out how much of a pay raise you 
actually got last time, or how to set the price of a piece of 
real estate. My own use for it has been in the preparation 
of a book on the space program, trying to get a realistic 
perspective on how much a few billion dollars is really 
worth, from Eisenhower to Reagan. (Answer: $10 billion 
1952 — $36 billion 1981.) 

One technical point is that there are now two Con- 
sumer Price Indices, our government having discovered 
that a dollar is worth more to a poor person than to a rich 
one. The CPI-W index is based on the purchasing pat- 
terns of urban wage-earners and clerical workers; the 
CPI-U index is weighted toward the needs of the retired 
and unemployed. l've used the former index, figuring 
that rather few people buy their computers with food 
stamps. lli 


C Pascal 
| Efficiency Fort ability 
Flexibility SE Strong lyping 


Now you don't have to compromise! 


Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 


We support complete versions of both C and Pascal, as compilers and cross- 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross-compiler. Test the software on your VAX 


before burning PROMs for your 68000 or 8080. 


Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail- 
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 


Call or write for more information. 


Source Target Machines > 
Operating | 
Systems - 8080/280 | 1-1 /РОР-Т | — vaxm м68000 | 
8080/280 С: $630 x 

CP/M Pascal: $880 

LSI-N/PDP-11: 

Idris, Unix, RTI, | С: $1130 C: $1130 
RSX-11/M, Pascal: $1380 | Pascal: $880 Pascal: $1380 
RSTS /E, IAS 

VAX-TI 

| C: $1130 C: $1130 
wa" Pascal: $1380 Pascal: $880 | Pascal $1380 
M68000 


VERSAdos 


C:9630 | 
Pascal: $880 | 


Idris is a trademark of Whitesmiths, Ltd. Bl Unix is a trademark of Bell Laboratories Bl СРАМ isa trademarko( Digital Rescarch Company W VMS, 
RSX-11/M, RSTS/E, LSI-1I, VAX, are trademarks of Digital Equipment Corporation W VERSAdos is a trademark of Motorola Corporation 


* Special Order 


Protect your software 


investment. ə B d 
Itesmr hs, ta. 

PO. Box 1132 Ansonia Station New York, NY. 10023 

(212) 799-1200 


BYTE July 1981 


Listing 1: This Applesoft BASIC program, using Consumer 210 DATA 1.855,1.709,1.495,1.38 


Price Indices for past years, can calculate the current value of 7,1.401,1.387,1.285,1.258,1. 
$50 from the year 1956, or help determine the increase in value 248,1.242,1.247,1.229,1.186, 
of a piece of property due to inflation. Lines 190 and 210 must 1.1 5551: 146; 1: 127,1:116, 1.18 
be updated every year. 4,1.091 ,1.076,1.058,1.029,1, 
,96,,911,.986,.,824,.795,.T7T52, 
10 REM —£SMa*ERMRAQSUeR 078,621, 587, 551,,792,., 49 
20 REM ** INFLATION ** 14,104, 435 
30 REM kXxxxxkxxkckxkxxxkxkx 220 NEXT 
40 REM 230 YEAR = I = 1 
50 REM **. A PROGRAM GIVING 240 REM 
60 REM DOLLAR EQUIVALENTS FOR 250 REM ** (FIGURE FOR 1981 
70 REM ANY TWO YEARS BETWEEN 260 REM IS A CONSERVATIVE 
80 REM 1945 AND THE NEAR FUTURE 270 REM EXTRAPOLATION ... ) 
280 REM 
90 REM 290 PRINT : PRINT : PRINT "WHAT 
100 REM (NOTE THAT STATEMENTS IS THE AMOUNT?" 
110 REM 190 AND 210 MUST BE 300 INPUT P1 
120 REM ANNUALLY UPDATED.) 310 PRINT : PRINT : PRINT "IN WH 
130 REM AT YEAR?" 
140 DIM x(2000) 320 INPUT Ү1 
150 REM 330 PRINT : PRINT : PRINT "FOR WV 
160 REM ** READ IN CONSUMER HAT YEAR WOULD" 
170 REM PRICE INDEX ЗДО PRINT "YOU LIKE THE EQUI- 
180 REM 350 PRINT "VALENT PRICE?" 
190 FOR I = 1945 TO 1981 360 INPUT Y2 
200 READ X(I) 370 IF Y2 > YEAR GOTO 510 
389 Pe - PT “4 (Y) 7 X(19?) 
390 REM 
400 REM ** PUT ANSWER INTO 
DISK DRIVE WOES? pe: 410 REM "DOLLAR" FORMAT 
PRINTER INTERACTION? | ax 420 REM 
MEMORY LOSS? ! | 430 IF P2 = INT (P2) THEN P$ = 
ERRATIC OPERATION? " "фи + STR$ (P2): GOTO 450 
Don't Ж | ч ! 140 P$ = "$" + STR$ ( INT (P2)) + 
й | LEFT$ ( STR$ (P2 - ІМТ (P2 


Blame The “ас ме kai 


PRINT : PRINT ; PRINT "IF IT 
Software! | | COST ТІРІ" IN "ЗҮ 

460 PRINT "THEN IT WOULD COST "; 
КТА ЕЁ: P$;" IN ";Y2;"." 
Floppies, printers, memory & processor then interact! Our 470 PRINT : PRINT : PRINT "ANOTH 
patented ISOLATORS eliminate equipment interaction AND curb 


| damaging Power Line Spikes, Surges and Hash. ER COMPUTATION? (Y OR N)": PRINT 


• ISOLATOR (150-1) 3 filter isolated 3- ‘prong i а m " 
75 W Ma 
= = aali Suppression; 1875 ximum ioa 08 "m 4 8 0 INPUT Q $ 


Е ISOLATOR 150-2) 2 filter isolated prong socket banks; (6 _ nyn 
sockets total) еты Spike/Surge | Supression: 1875 W Max 490 IP Q $ z " GOTO 290 
load, 1 KW either bank $62.95 500 END 


° tering & Suppe PE -3), similar to ISO-1 except double 510 PRINT : PRINT : PRINT "WHAT 


ғ ISOLATOR YU 4), similar to ISO-1 except unit has 6 я RATE OF INFLATION" 


individually filtered sockets 


6. 
“ SUPER ISOLATOR (ISO-11) similar їо ISO-2 except double ЕР 520 PRINT "DO YOU PREDICT?" 


К-су ӘЛЕККЕ any тобаа C $ | 530 PRINT "(EXPRESS AS DECIMAL)" 


ER, а 
e CKT BRKR/SWITCHIPILOT (-CBS 


AT YOUR Master-Card, Visa, American Express 
DEALERS Order Той Free 1-800-225-4875 540 INPUT R 


ммм 550 P2 = P1 & (11) / Х(ҮЕАВ) 
42: Electronic Specialists, Inc. 560 Р2 = P2 * (1 + В) ^ (Y2 - YEA 


171 South Main Street, Natick, Mass. 01760 R ) 
Technical & Non-800: 1-617-655-1532 570 GOTO 440 
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RETISETTSETE ТЕСИГИ TRE TRETINT ГҮРГТТЕРІТЕІ ЕРІТЕ 


6—12]. 
— NH 51795 


BUY 5 FOR *16.15each 


LÀ 
ше Пеле PE aria P рие 49) 


Qr Яна etur s отары p 


te darn preside n 
ите, sera} tg, Trig ayes If thp Unh нр ve 


zone dp pau mod БИЛЕТ ТЛ АЛТЫ 


: SI-NTRODUCTION TO 


ForMon- Specialists. Course contains : 
: Definitions» Apptication-Evalustion 
5 Tenns*System Comporrnntss2.5hvs. 


$2: PROGRAMMING 
MICROPROCESSORS 


For the student who has completed 51 
GOAL: loprovide ап over-all and praci 
understanding of tha Concepts of Micro 


Computer Programming. 2.5 hours. 


32995 $2995 
* NO TECHNICAL BACKGROUND ASSUMED- 


MICROPROCESSORS 


video 


B^ HA WHITE 
at VIDE EO 


Green Phos 
12 inch. 
315500 


— 


5 ~~ IMPACT PRINTER 


: [| е Dot resolution graphics in Ыз denaities 
Ее 1820 cheracter butter 
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© Fully adjusisbie tractors to 9 1/2" 


400 Computer 8K —= $419.00 
800 Computer 16K—>-°779.00 


COMPUTER 


^ 
ATARI PERIPHERALS: 


Prina fusa — Pris) farsa 

Recorder 565.00 Disk Diva 4565,0 

mie Мает $169.00 
Әнін 0-0 


шайт Editar $49.00 
Music Composer °49.00 
Mailing List | 4208 
TY Switch Bur — 58.55 


-IEK RAM $155.00 
AK RAM $113.00 
Circle 79 on inquiry card. 


ШЕТІ - 
Space Invaders $17.00 
ош 12200 
Kingdom $12.00 
Hangman $12.00 
Blackjack 512.00 


VISA 


2.908 
4,00 


Ж ЕШ ШЕ 
"nett 
10-24 


“Ы СЕМЕНДІ. DESCRIPTION 


“ALLOW 2 WKS. DEL'Y IF 


0637 жебе 


Logic Probe Kit. 


Complete, eany-ta- 
tallaw instructions 
help make thin a 
sh6-night preject. 


MSM5832 MICROPROCESSOR REAL-TIME 
CLOCK/CALENDAR 


FEATURES | " Am 
» 

Та ыЗыМ € o eer тырлар ре С IUS ote тб 

(ni rt Pal Lu impots i P ede betes CHOC Cc: m „ы? ^ 
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Global Specialties 
Logic Probes 


IC SOCKETS 
B PIN . 
м 


Apple 


16K Memory Add-On 
Includes a a 


1 


PERSONAL CHECK I$ SENT." 


CONCORD 
COMPUTER 
PRODUCTS 


1971 SO. STATE COLLEGE 
ANAHEIM, CALIF. 92806 


(714) 937- 


CHECK — M/O 
NO COD 
$40.MIN ORDER/CA.RES. ADD 6% 
FR 
Zile FINS LON 


„өлө 
7.nn [unner ; 


y 
к M A 


iff, Ht 
ІП pure 


» 


48-811 99. oo 
64k -$139900 


W/PURCHASE OF 
APPLE RECEIVE 
SPECIAL PRICING: 


шк PRINTER — Бин 
DISK I) w/cant. —> 15950 
DISK |) w/e сан: 4950 ' 
SUP'R'MOD || —> 1230 
MONITOR: BAW “ 
177-12. -- 1/258 9 ' 
INTEGER BASIC 

CARD — — fic: 


2716 7.25ea 
5V 450NS 


B for 6.50ea 


2708 
450NS 4.25ea B for 4.00ea 


2732 24.50ea 
4116 3OONS 3.00ea 8 for 17.50 
200NS 3.75ea 8 for 19.50 


2114L 300М5 3.50ea 4 for 13.75 
200NS 3.75ea 4for 14.25 


CPUs 

8.95 
12.50 
12.50 
129.00 
11.50 
12.50 
9.50 


Z-80 

Z-80A CTC 
Z-80A CPU 

Z-80 002 16-64K 
8085A 

2901A 

MC6800 


Expansion Kit TRSB0 


16K Add-On 
Instructions & 
Dip Switches 
$25.95 


74.5155 
741 5158 
7415160 
7415181 
7415162 
741.5163 


= 
= 
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74.5164 
7405165 
741 5 170 
TAL S174 
741.5 175 
741 5190 
74.5193 
74.5 195 
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. [ 
Connector Layoul 


$14500 $15500 


The RS- 232C Compeubie Digital Transfer 
Switch is designed to switch modems 
between tron! end processors All 24 pins ol 
ine connector же swiched with Pin 1 wired 
toground 


Thor 
re 


tRBRRORORDS 


4 for 19.50ea 
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News and Speculation About Personal Computing 
Conducted by Sol Libes 


© енгі Approved: The 
National Science Founda- 
tion has approved the estab- 
lishment of CSNET (comput- 
er science network), a co- 
operative effort of computer 
scientists to establish a com- 
puter-based communica- 
tions network that will inter- 
connect research groups in 
universities, industry, and 
government. Based on re- 
cent advances in computer- 
networking technology, in- 
cluding international рго- 
tocol standards and the 
availability of commercial 
packet networks, CSNET will 
provide a means for collabo- 
rative work at the forefront 
of computer-science ге- 
search. CSNET will initially 
link host computers on a 
number of other communi- 
cations networks, including 
ARPANET, Telenet, and 
Tymnet. Later, it may be ex- 
panded to include other net- 
works. 


a — Sales Up: 
The Department of Com- 
merce (DOC) estimates that 
this year US computer 
makers will ship $32.8 billion 
worth of computers, up from 
$26 billion last year. This is 
an increase of 1596 after in- 
flation. 1980 saw a 2496 in- 
crease over 1979. DOC 
estimates that personal- 
computer sales in 1980 ex- 
ceeded $1 billion, a 10096 in- 
crease over 1979, US com- 
puter exports are four times 
that of the Japanese, five 
times that of the French, 
seven times that of the West 
Germans, and almost ten 
times that of the British. 
DOC notes, however, that 
the Japanese are moving ag- 
gressively into- the US and 
are expected to capture 
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3096 to 4096 of the personal- 
computer market. 


M чагыын Players 
And Microcomputers 
Combined: The newest 
rage in DBS (data-base sys- 
tems) and CAI (computer- 
aided instruction) is the com- 
bination of a videodisk 
player and microcomputer 
system. This allows large, 
highly intelligent, and low- 
cost CAI or DBS programs to 
be created. The videodisk 
player (VDP) is usually 
hooked up to the computer 
system via an RS-232C serial 
interface or IEEE-488 bus 
channel. 

A user can interrogate and 
directly access any part of 
the information on the VDP 
in a fully interactive manner, 
with a typical response time 
of 1 second. For example, 
the DiscoVision VDP can 
store up to 100,000 mega- 
bytes on either side of a VDP 
disk. That’s roughly the con- 
tents of 180 volumes of 300 
pages each or about fifteen 
years’ worth of BYTEs. With 
this approach, an immense 
library of information is in- 
stantly accessible to the 
user. Doctors, lawyers, 
engineers, and any other 
professionals constantly ac- 
cessing reference material 
can have a complete library 
at their fingertips. 

In CAI, the VDP/micro- 
computer combination 
makes high-fidelity mono- or 
multiple-channel audio, col- 
or video, and data available. 
If voice-input equipment 
matures, it’s conceivable 
that the microcomputer key- 
board may not even be 
needed. 

SSM Microcomputer Prod- 
ucts demonstrated а VDP/ 


microcomputer system this 
past April at the San Fran- 
cisco Computer Faire. The 
system used a DiscoVision 
Associates VDP (which is a 
joint venture of IBM and 
МСА) and an Apple II. 


P eddie and Palvenen 
Back In Business: іп 1975, 
a small outfit by the name of 
MOS Technology intro- 
duced a microprocessor 
called the 6502. Nobody 
paid much attention to it 
with heavyweights like 
Intel's 8080 and Motorola's 
6800 around. Yet, the 6502 
presented some unique fea- 
tures, and a few smart de- 
signers latched on to it (eg: 
Apple Computer Inc). Then 
in 1976, MOS Technology in- 
troduced a single-board 
computer called the KIM. 
Before the KIM, few had 
ever conceived of a whole 
computer on a single 
printed-circuit board; and, in 
1977, MOS Technology 
shook everybody with the 
first "totally integrated per- 
sonal computer" — the PET. 

The 6502 went on to sur- 
pass the 8080 and 6800 in 
sales. The KIM and PET were 
copied by many companies 
and spearheaded the rocket- 
like growth of the personal- 
computer market. 

The two fellows who 
started and led MOS Tech- 
nology through its pioneer- 
ing projects were John O 
Paivenen (founder) and 
Chuck Peddle (the technical 
guru). In late 1976, the com- 
pany was bought by Com- 
modore International, and 
John and Chuck lingered 
there for awhile, then left. 
They have now started a 
new venture called Sirius 
Systems Technology, Scotts 


Valley, California. Their first 
product will be a computer 
system to compete in the 
small-business-computer 
field. Strangely enough, it 
wil use an Intel 8085 
microprocessor. 


А vM Data Net 


Urged: A data-communica- 
tions network for amateurs 
is being developed by 
AMRAD (Amateur Radio Re- 
search and Development 
Corporation). A formal pro- 
posal for funding of the 
AMNET (amateur network) 
project has been submitted 
to ARRL (American Radio 
Relay League). In it, AMRAD 
calls for a North American 
computer-communications 
network composed of seven 
HF (high-frequency) nodes 
(packet radio stations) tied 
into local VHF (very high fre- 
quency) message systems. 
(See the July 1981 “BYTE- 
LINES," page 214.) A por- 
table node may be added 
later. 

If approved, ARRL will 
serve as the network man- 
ager, AMRAD as the devel- 
oper, and the VADCG (Van- 
couver Amateur Digital 
Communications Group) as 
the system designer. 
AMRAD hopes to have its 
link in operation soon. Dif- 
ferent message formats are 
being developed for elec- 
tronic mail, information con- 
versations, and file transfer. 

Two data-communica- 
tions networks are already 
on air one in Vancouver, 
British Columbia, and the 
other in San Francisco. Both 
systems use the VADCG 
packet-node-controller 
boards. 

In other data-communica- 
tions news, Kelly Smith, one 


Circle 121 on Inquiry сага. ===) 


| i | You'll be proud to give РГАМ80 
| reports to your boss ог banker. 
| | i Moreover, you can print on disk and 


PLANBO is a financial modeling 
system for desktop computers. 
It'S so versatile that it seems like 


magic. PLAN80 is easy to use yet use your word processor to combine 
powerful enough to handle most At any point in a PLANBO model written text and PLAN 80 reports. 
time-sharing applications. you may call up or see results on | | 

your screen, printer, save on disk all Ве a wizard when you create bud- ° 
PLAN&0 lets you solve any numeric or part of the results for use by gets, project sales, analyze costs 
problem that can be defined in another model. Or, play “What if?” ^ or build a system of interrelated 
worksheet format. With a snap of by inputting new values, recalcu- models. Call us now to order PLAN 
your fingers it performs complex latings and displaying or printing 80 or for information and our free 
calculations and lets you examine results. brochure. 


"What if?" questions so you can 
evaluate more planning alternatives 


PLANSO requires 56K RAM and 
in greater detail. 


CP/M. Also available for CP/M-86. 
Specify 8080, Z80, CDOS or 8086. 
Formats: 8" single density IBM 
soft sectored, 5%” Northstar DD, 
Micropolis Mod 11, Superbrain 3.0. 
Price is $295. Manual alone— $30. 


CPIM is a trademark of Digital Research. 


SOF EVA 


SOFTWARE 

DIGITAL MARKETING 

DIGITAL MARKETING 
2670 Cherry Lane 


Walnut Creek, CA 94596 
(415) 938-2880 


PLANBO is more than just conjuring 
up calculated results -..you 
know how to get them. 
You define rows and 
columns with 

familiar names 

such as UNITS, PRICE, 
and JANUARY and 
express calculations in 
terms such as SALES = 
UNITS * PRICE. 


It is easy to review your 
assumptions and methods 
with people who have never T x m 
seen PLANBO. Dealer inquiries invited. | 
Dealers outside California 
' call (501) 442-0864. 
Inside California call 
(415) 938-2883. 


“ 
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of the leading developers of 
CP/M remote-network sys- 
tems, is now publishing the 
CP/M-Net News. The news- 
letter has up-to-the-minute 
reports for CP/M developers 
and users. It costs $18. For 
details, write to CP/M-Net 
News, 3055 Waco St, Simi 
Valley CA 93063. 

On another front, Nova- 
tion Inc, the maker of low- 
cost modems, has set up a 
free computer-accessible in- 
formation number. The sys- 
tem is available 24 hours a 
day. The data rate is 300 bps 
(bits per second). To gain ac- 
cess, dial (213) 881-6880 and 
type CAT followed by 
Return. You'll be given an 
eighteen-item menu of the 
information files (eg: there 
are modem апа printer 
tests). The files are updated 
monthly. 


А ....., UNIX Users 
Group Formed: Uni-ops is 
a new organization for UNIX 
fans. It intends to publish a 
monthly journal and a 
members’ directory. Uni-ops 
will hold a convention the 
third week of October in San 
Francisco. Membership is 
$24. For details, write to Uni- 
ops, POB 5182, Walnut 
Creek CA 94596, or call (415) 
933-8564. 


R ockwell Casts Off 
Bubble Memorles: Rock- 
well International, one of 
the earliest entrants in the 
bubble-memory market, is 
abandoning the race. Com- 
pany sources concede that 
the bubble-memory market 
refused to develop as ex- 
pected. The company will 
continue making the 256 K- 
bit bubble-memory devices 
for military applications. 
Rockwell had been working 
on a 1-megabit bubble de- 
vice. Intel, Texas In- 
struments, and National 
Semiconductor are still 
making bubble-memory de- 
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vices, and Motorola is ex- 
pected to enter the market. 


M. IC Density 
Predicted: Stanford Uni- 
versity's James D Meindl has 
predicted that the maximum 
number of transistors fabri- 
cated on a single integrated- 
circuit chip will be 1 billion 
and that this density will be 
reached by the turn of the 
century. That's a big leap 
from current 8-bit micropro- 
cessors, which have about 
30,000 transistors, or Intel's 
new iAPX432 32-bit micro- 
processor, which has approx- 
imately 150,000 transistors 
on each of the integrated cir- 
cuits in its three-chip set. 


О. and Montgomery 
Ward To Open Com- 
puter Stores: For more 
than a year, Ohio Scientific 
and Montgomery Ward 
(MW) have been experimen- 
tally marketing personal 
computers in selected MW 
stores. Now the two com- 
panies have reached an 
agreement whereby OSI will 
site computer stores within 
MW outlets. Six such stores 
will be opened soon. The 
computer stores will be 
owned and operated by OSI 
dealers with a percentage of 
the income going to the 
Montgomery Ward store. 


Mi emery Fixes itself 
On-the-Fly: National Semi- 
conductor has made public 
details of its new ECC (error- 
correcting code) memory. 
The ECC has sixteen spare 
programmable-memory inte- 
grated circuits per megabyte 
and substitutes a good mem- 
ory for a faulty one on-the- 
fly. The error-checking and 
replacement are transparent 
to the main computer. While 
the technique is not new, ap- 
plying it on the integrated- 
circuit level is. 

Here’s how it works: all 


data written is automatically 
read back and verified to de- 
termine if there is a memory 
error. If there is, a new in- 
tegrated circuit is switched 
with the defective chip by 
"blowing" off fusible links. 
The system keeps track of 
the number of replacement 
circuits and gives a warning 
when the number of spares 
gets low. 

Intel also has a self-cor- 
recting memory system. It 
switches memory banks into 
and out of a system. 


n andom News Bits: 
Atari will “private-label” 
microcomputer systems for 
Sears Roebuck. .,.Tandy 
will go into the OEM (origin- 
al equipment manufac- 
turing) computer business. 
Incidentally, Tandy reported 
net sales for January 1981 of 
$141.3 million, up from 
$112.3 million last year, a 
26% gain. ... Venture 
Development Corporation, 
Wellesley, Massachusetts, is 
predicting that shipments of 
personal computers will in- 
crease from fewer than 
400,000 units in 1980 to 
almost two million in 1985. 
That's an effective growth 
rate of 37% per year. 
‚.. КСА has been selected to 
design and install the Postal 
Service's first electronic 
mail system. It's projected to 
be operating by 1982. ... In- 
tel Corporation has reduced 
the price of the plastic-pack- 
age version of the 8088 
microprocessor to $14.10, in 
quantities over 100. The 
8088 is instruction-set-com- 
patible with the 16-bit 8086 
microprocessor, but uses an 
8-bit data bus. ... 


BE osi Rumors: It's 
rumored that Fujitsu is 
working on a large-capacity 
Winchester-technology disk 
drive for the micro/minicom- 
puter market. The "Eagle" 
will supposedly have a ca- 


pacity of 464 megabytes, us- 
ing a 12-inch platter. It is ex- 
pected to sell for $8000- 
$8500, in original equipment 
manufacturers quantities. 
.. . Apple Computer Inc 
may soon offer a modem 
card that operates at up to 
1200 bps. It may be made by 
Novation, ... Expect 
Hewlett-Packard (HP) to 
unveil a new color-video ter- 
minal at a substantially 
reduced price, It could be 
out by late summer. HP's 
current color terminal costs 
$40,000. ... It’s rumored 
that the Japanese Ministry 
of International Trade and 
Industry may fund the devel- 
opment of a "fifth genera- 
tion" computer with a new 
architecture far beyond 
semiconductors. The fund- 
ing could be as much as $2.1 
billion. The undertaking 
could involve five large 
Japanese component manu- 
facturers over a seven-year 
period. ... 


О... Of The Month: 
"More than a million com- 
puters are churning out 220 
billion pages of information 
every working дау”... 
Robert M Price, President, 
Control Data Corporation. 


MAIL: | receive a large 
number of letters each 
month as a result of this 
column. If you write to me 
and wish a response, please 
include a self-addressed, 
stamped envelope. 


Sol Libes 
POB 1192 
Mountainside NJ 07081 


If you cart find the right program 
in our new catalog, 
it probably hasn't been written. 
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Micromodem Support 


in Apple Pascal 


When I added Apple Pascal to my 
Apple II Plus system, I discovered 
that a few of my peripheral-device 
cards not made by Apple Computer 
Inc didn’t work under the system. 
One was the Hayes Microcomputer 
Products Micromodem П direct- 
connect modem. Although the Pascal 
BIOS (basic input/output system) 
recognizes the Micromodem as a 
communication card, the BIOS does 
not contain the software necessary to 
control the modem’s operations. 

In BASIC, I could easily call and 
communicate with other modem- 
equipped systems, or have them call 
me. In Pascal my system can't 
answer the phone even though the 
REMIN: and REMOUT: device 
names are associated with the 
Micromodem I/O card. This happens 
because BIOS doesn’t use the Hayes 
modem’s on-card firmware as Apple's 
DOS (disk operating system) and 
monitor ROM (read-only memory) 
do. 

Various solutions were possible. In 
the February 1981 issue of BYTE, 
Thomas H Woteki described an 
Apple Pascal support procedure for 
the Hayes modem. (See "A Pascal 
Library Unit for the Micromodem II," 
page 106.) His method included 
modifying the BIOS routines in the 
SYSTEM.APPLE disk file and using 
a fair amount of machine-language 
routines. I decided against modifica- 
tion of the BIOS to maintain program 
compatibility with other Apple 
Pascal users. By using a programming 
trick that permits direct examination 
and modification of memory loca- 
tions from Pascal, I knew I could 
reduce the amount of machine- 


308 July 1981 © BYTE Publications Inc 


Scott G Robinson 
120 Upland Rd 
Marlboro MA 01752 


language code needed: The final solu- 
tion was to write a set of Pascal 
routines to supply some of the 
original Hayes modem firmware's 
services and use them in programs as 
needed. 

I have several programs that would 
use these routines, so I wanted to 
have them compiled separately from 
the calling programs. Apple Pascal 
offers separately compiled routines 
through the “unit” option. A program 
gains access to the contents of the unit 


Accessing memory 
locations directly 
from Pascal reduces 
the amount of 
machine-language code 
required. 


during compilation through inclusion 
of a "uses" statement. The object- 
code file from the compilation is 
linked with the unit's object-code file 
to make an executable program. 
Basically, a unit consists of three 
parts: 


ethe unit header, which specifies the 
name of the unit just as the program 
header does for normal programs. 
The name chosen is included in the 
USES statement of calling programs 
ethe "interface" portion, which 
specifies usable items to the calling 
program. These items could be pro- 
cedures or functions, and include 
global data declarations 

ethe "implementation" portion, 
which specifies actual routines and 


functions that implement this unit 
and its interfaces 


The code included in the interface 
portion of the Micromodem unit was 
determined by functions I needed. 
The BIOS didn't support dialing other 
systems, answering incoming calls, or 
hanging up the phone. Additionally, I 
thought that a function to determine 
if new data is available (similar to the 
APPLESTUFF "keypress" routine) 
would be useful because Apple Pascal 
is not interrupt-driven. Thus the 
Pascal routines to be coded were: 


function MM. DIALER 
(NUMBER: string): 
boolean; 

function MM. ANSWER 
(TIMING. ENABLED: 
boolean): boolean; 

function MM. KEYPRESS: 
boolean; 


procedure MM. HANGUP; 


Before programming the im- 
plementation portion, I had to solve 
the fundamental problem of accessing 
the Control and Status registers on 
the Micromodem card. Actually, I 
needed to fool Pascal into allowing 
access to the contents of actual 
memory locations. This was ac- 
complished through the infamous 
Pascal TRIX record, shown in listing 
1, which sets up a relation between 
the variables ADDRESS and 
MEMORY like that produced by the 
EQUIVALENCE statement in FOR- 
TRAN. 

To use the TRIX record, an assign- 
ment to the variable ADDRESS (the 
address field) is done followed by a 
read or write using the MEMORY 


MEMOREX 
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Listing 1: The TRIX record structure in Apple Pascal produces a relation between the 
variables ADDRESS and MEMORY like that produced by the EQUIVALENCE state- 


ment in FORTRAN. 


type TRIX = 
record 
case boolean of 
false: (ADDRESS: integer); 
true: (MEMORY :^char); 
end; 


Listing 2: The BTRIX record structure is a modification of TRIX for operation on 
individual bits. Due to the 16-bit operation of the packed-array type, some care must be 


taken during its use. 


type 
BBITS 
BTRIX 
record 
case boolean of 
false: (ADDRESS: integer); 


true: (BITS: ^BBITS); 
end; 


uU ou 


packed array[0..7] of boolean ; 


Listing 3: This short Pascal program demonstrates the use of the TRIX record. 


type TRIX - 
record 
case boolean of 
false: (ADDRESS : integer); 
true: (MEMORY :^char) ; 
end; 


procedure MM SET MODEM (CBYTE:char); 


var MMII:TRIX; 


begin 
MMII.ADDRESS := -16251-32; 
MMII.MEMORY^ := CBYTE; 
end; 
begin 


(= Just Hangup the Modem 
MM SET MODEM(chr (0) ); 
end. 


field. The “record” structure makes 
the integer field into a character 
pointer. 

The TRIX record is adequate except . 
for operations on individual bits in a 
character. It is common to test bits in 
I/O interfaces to determine the cur- 
rent status and service required (such 
as reading a character). For the 
Micromodem, bit testing is used to 
determine whether the phone is ring- 
ing or if a carrier tone has been 
detected on the phone line. The bit- 
operation TRIX record is shown in 
listing 2. Using the BTRIX record 
does have its side effects, however. A 


packed-array type causes the 


ADDRESS field to point at a word 
(16 bits or 2 bytes) not just a 
character (8 bits or 1 byte). When a 


7 


reference to the MEMORY field is 
done, 2 bytes are read or written. 
This is normally not a problem 
because Pascal allocates data struc- 
tures of that type in a word. 

Reading 2 bytes can be a problem 
for the Micromodem because the 
Status and Data registers are adjacent 
bytes in the address space. A test of 
the Data Ready status bit will cause 
the character to be read and thrown 
away. (The ММ KEYPRESS func- 
tion in the unit MICROMODEM was 
written in assembly language to cir- 
cumvent the double-byte reference.) 
The example program in listing 3 
demonstrates the use of the TRIX- 
type records. 
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Listing 4: Apple Pascal support "unit" for the Hayes Microcomputer Products Micromodem ll. Since the Pascal language system 
does not use the on-board firmware included with this peripheral card, functions to support dialing, answering calls, and automatic 


hang-up are provided in this procedure. Note that the “__" (underline, ASCII decimal 95) character is used to make the listing more 
readable, and that the "( Т” braces often replace the "(+ +)” comment delimiters. 


MICROMODEM,TEXT (c) 1980 Scott G. Robinson Sept. 14, 1980 Page 1 
(D.C. Hayes Micromodem II Support Unit] 
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(*$S+*) 
unit MICROMODEM; 
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120 Upland Rd. 
Marlboro, Ma. 


Version: 1.0 
Creation Date: August 27, 1980 


(c) 1980 by Scott G. Robinson 
All Commercial Rights Reserved 
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interface 
function MM KEYPRESS : boolean; 
function MM DIALER(NUMBER:string) : boolean; 
function MM ANSWER(TIMING ENABLED: boolean) : boolean; 
procedure MM HANGUP; 


implementation 
const 
These ensure Phone Co. standards ] 
DIAL PULSE - 120; 
DIAL PAUSE - 60; 


DIGIT DELAY - 1200; 
A 2 SEC DELAY - 3400; 


[ These describe the Micromodem Registers | 
SLOT X 16 - 32; 
MODEM = -16251; 


M OFFHOOK = 128; 
M INIT = 8; 
M ORIG = 4; 
M XMTE ж 2; 
M 300BAUD = 1; 
STATUS = -16250; 
S PE = 64; 
S OVRN - 32; 
S FE = 16; 
S RESET = 8; 
S CD = 4; 
S XRDY = 2; 
S RRDY = 1% 
CONTROL = -16250; 
e INIT = 3; 
C 8BITS = Zl: 
DATA = -16249; 


type 
TRIX - record 
case boolean of 
false: (ADDRESS: integer); 
true: (MEMORY: ^сһаг) ; 
end; 


BBITS packed array[0..7] of boolean; 


BTRIX 


record 
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MORE BANG 


Qantex Impact Printers 
150 Characters Per Second 
136 Columns Per Line 


The microprocessor controlled Series 6000 
is packed with standard features. True 
lower case descenders and underlining. 
Bidirectional logic seeking. Built-in test 
capability. Rugged 400 million character 
print head. Beautiful 96 character set ina 
9 x 9 matrix. Parallel, or up to 19,200 baud 
serial interfaces supporting RS-232, X-ON, 
X-OFF or Current Loop. Full operator con- 
trols. Quietized, sleek enclosure to en- 
hance your system. Delivery from stock. 


QianteX  pivision of 


North Atlantic Industries 
60 Plant Avenue, Hauppauge, N.Y. 11787 


(516) 582-6060 TWX 510-227-9660 
(800) 645-5292 > 
Nh. c AN ч 
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For more intormation 
call your local distributor: 


ARKANSAS 

Hemco Electronics (501) 663-0375 

ARIZONA , 

Qualtech (602) 967-4655 

The Phoenix Group Inc. 7-1421 

CALIFORNIA Mie (602) 987-1421 MISSOURI AUSTRALIA 

Basic Systems Corp. (213) 673-4300 ESC Sales & Leasing (314) 997-1515 Mitsui Computer Systems 02-9299921 
Basic Systems Corp. (714) 268-8000 NEW MEXICO CANADA 

Basic Systems Corp. (408) 727-1800 Qualtech (505) 255-6100 Computer Markets 416-445-1978 
ILLINOIS NEW YORK DENMARK 

Engineered Sales (312) 832-8425 Washington Electric Со. (212) 226-2121/(800) 221-5416 T.M.S. Dataudstyr (45) 2-911122 
INDIANA Daily Business Products,Inc. (516) 543-6100 ENGLAND 

Audio Specialists (219) 234-5001 (BOO) 645-5556/ (212) 594-8065 Philbrand Associates Ltd. (44) 372-67646 
Compusoft, inc. (317) 642-8081 Synchro Sound Enterprises (516) 484-1852 FRANCE 

LOUISIANA PENNSYLVANIA Gepsi (33) 1-554-9742 
Micro Computer of New Orleans (504)885-5883 QED Electronics (215) 674-9600 GERMANY 

MARYLAND TENNESSEE Technitron 49 (89) 692-4141 
Source Associates (301) 431-0587 Southland Video Distributors (800) 238-3274 HONG KONG 

Systems International Inc. (301) 977-0100 TEXAS Hong Kong Equipment 5-453870 
MASSACHUSETTS Data Trend, Inc. (512) 496-1111 NETHERLANDS 

S & S Electronics, Inc. (617) 458-4100 Datanet, Inc. (214) 669-1758 Compudata Benelux B.V. 31-73-215700 
MINNESOTA Quaitech (915) 592-2415 SPAIN 

Integrated Peripherals (612) 831-0349 VIRGINIA Data Bus De Gabriel Sarasola 

Vikeland Sales (612) 645-4647 Nine Associates, Inc. (703) 273-1803 2i Ingenieria Informatica 204-2099 


Distributor inquiries welcome! 
Circle 325 on inquiry card. BYTE July 1981 313 
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But child abuse does hurt. And 
you can do something about 
it. Below are a few sugges- 
tions. Commit yourself to one 
and help stop the hurt. 


Stop the Hurt. 


I'll show my child 
some love. (Some- 
times I forget.) 

Га like some facts. I'll 
send this coupon in 
and request in- 
formation. 

I'll help a troubled 
parent by being a 
good friend. 

I have a problem. I'm 
going to start talking 


I'd like to start helping 
right now. Here's 
my donation. 


Stop the Hurt. Write: 
Prevent Child Abuse 


Chicago, Illinois 60690 


National Committee for Prevention of Child Abuse 


| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 
[ 
| 
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case boolean of 
false: (ADDRESS: integer); 
true: (BITS: ^BBITS); 


end; 
var 
DIGIT : integer; Holds digit while dialing 
I,J : integer; Misc loop control vars 
CD,RI : boolean; Indicates carrier or ring 


rocedure WAIT (HOWLONG: integer}; 
Delay for specified amount 


var DELAY : integer; 
begin 

for DELAY :- 1 to HOWLONG do ; 
end {WAIT}; 


function MM GET STATUS(BIT NUMBER: integer): boolean; 
Test STATUS ВІТ NUMBER and return true if set 


WARNING! An assembly language routine should 
be used in data transfer usage 
because PASCAL may read the DATA reg 
along with the STATUS reg thus 
causing lost characters or worse. 


var MMII: BTRIX; 
begin 

MMII.ADDRESS :- STATUS+SLOT X 16; 

MM GET STATUS:-MMII.BITS^[BIT NUMBER]; 
end {MM GET STATUS}; 7 


function MM GET МОРЕМ (ВІТ NUMBER: integer): boolean; 
Test MODEM BIT NUMBER and return true if set 


var MMII: BTRIX; 
begin 

MMII.ADDRESS := MODEM+SLOT X 16; 

MM GET MODEM:-MMII.BITS^[BIT NUMBER]; 
end [MM GET MODEM}; Е 


function MM GET DATA: char; 
Return copy of DATA reg as char 


NOTE: PASCAL'/s unitread should normally 
be used for this function. 


var MMII: TRIX; 
begin 
MMII.ADDRESS := DATA+SLOT X 16; 
MM СЕТ DATA:-MMII.MEMORY^; | 
end {MM GET DATA}; 


rocedure MM SET CONTROL (CBYTE:char) ; 
Set CONTROL reg with CBYTE 


var MMII: TRIX; 

begin 
MMII.ADDRESS := CONTROL«SLOT X 16; 
MMII.MEMORY^ :- CBYTE; 

end {MM SET CONTROL}; 
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NEW YORK COMPUTER EXPO 


Albert Hall, Sheraton Centre, 52nd St. & Тіп Ave., New York, NY e Aug. 12-15, 1981 


All the excitement of “hands-on’’ experience with the newest small computers 
returns to New York City in August. 


SPECIAL “BUSY EXECUTIVE” SESSION 


New York Computer Expo presents an ancillary opportunity for the 
busy executvie who feels it’s time to become familiar with computers 
and the world of data processing, quickly, efficiently and at a low cost. 

The aim of this special session is to show the busy executive how to 
approach data processing technology, how to cope with it on an ad- 
ministrative basis, how to keep ahead of it, and how to put this 
knowledge to immediate use. 

The tutorial covers about five hours, and will be given once each 
day, Aug. 11 through Aug. 15. Each tutorial has limited registration. 
Hours are 9 a.m. to about 3 p.m., with time for lunch and a coffee 
break. 

Each registrant will receive an original workbook and computer 
language dictionary. Four-day registration for the New York Computer 
Expoalso is included. Total fee for the session is $200. 


EXECUTIVE TUTORIAL OUTLINE 
SECTION 1. COMPUTER FUNDAMENTALS 


In this section of the course you'll learn what a computer is, how it's put together and how you 
make it do the things you want it to do. 

A. ABC's of Computers 

-What a computer actually is and what it’s not. 

‘How a computer works. The in’s and out's of number systems. 

B. Computer Hardware 

-The basic parts of a computer. 

-CPUs--An introduction to the different types. 

-Memory--RAM, ROM, EPROM, ETC. 

-Peripherals. 

C. Computer Software 

-The anatomy of a simple computer language--BASIC. 

-Software buzzwords. 

“Ап overview of the major computer languages--Assembler, FORTRAN, COBOL, PASCAL, 
PL/1, APL, ADA, C, FORTH, LISP and more. 

-Packaged software--why you may need it. 

-Specialized software--Data base/data management systems. etc. 

D. Computer Configurations 

Putting computers, terminals, etc., together in more complicated ways to improve efficiency. 
-Time sharing 

-Data communications 

"Distributed processing. 

E. Alookat the People Side of Data Processing 

What are all those people really doing? Functions of various types of computer personnel: 
programmers, systems analyst, data entry personnel, operators, etc. 


F. An Overview of Computer Applications 
An introduction to some of the things computers are being used for. 


SECTION 2. HOW TO CHOOSE, INSTALL AND OPERATE A 
COMPUTER 


A. Defining Your Needs 

-The feasibility study. How to cost out the obvious computer applications. 

-Setting up acomputerizationtimetable. 

-Long-range computer and office automation planning. 

B. Finding Out What's Available to Fit Your Needs 

A comprehensive overview of the current state of the are im computers, peripherals and sof- 
tware. We'll even give you a peek into the future at what might be available in the years to 
come. 

C. How Much Work to Do In-House and How Much to Contract Out 

An information-packed discussion of the available sources of outside help: computer stores, 
systems houses. contract programmers, service bureaus. 

D. How To Handie A Vendor 

-How to solicit bids and pick the best one. 

-Computer contracts--picking your way through the minefield. 

E. Conversion 

How to get from your current systems to your new system. 

F. The Care And Feeding Of Computer People 

How to find and keep the right personnel in a very tight market. 


SECTION 3. WHERE TO GET MORE INFORMATION 


—Antroduction to computer organizaitons. 
-Finding other companies and executives in similar circumstances. 
-A complete, annotated bibliography of the best and c/earest books in the field. 
ABOUT THE INSTRUCTOR 

The instructor for the course is Barbara Schwartz. The course lecture and workbook is all 
original material created by her, She is a consultant to major corporations and small 
businesses and is a wtiler on computer and data processing topics. She has taught courses 
for companies and schools in simple clear English. 


Minis * Micros * Software * Peripherals 


Services е” Free Lectures 


Once again, the fascinating world of computers is presented in the 

heart of New York City for business, science, education, professionals 

and personal users. 

It's the greatest opportunity on the east coast to get an up-date 

education on what's new by visiting 15,000 square feet of exhibits and 

attending lectures given by expert computer scientists and educators. 
FREE LECTURE SCHEDULE 


August 
introduction to Small Systems for Вивіпе55.,............................»....... 12 & 13 
Introduction to Personal Computing. . . . . айынын деді с —€—— T 6 В 
Selecting a Small Computer for Business fortheFirst- Time user. —— ETC ài 
Computer Performance in an Accounting Environment. ........ —— — 12 & 14 
Survey of Graphic Packages Available for Micros. ....,............... tas dator EM 
All About Printers for Business. . ' ee i О 1 
Understanding the Cost cf Business ‘Software. . Beranak TR abe pu ,, 12 & 13 
The Computer as a Scientific research Тооі.,.......,........ Nr cr c 12 & 14 
CP/M Update........ иеге за TR trc ev nd "—— À———MÁr—— — Y 14 
Interfacing to the Real УУопа........................ mud ondas —Á дуга TETEN 13 & 15 
Te NOH Deua! КОЕТ, ааа acea cae mado Qt aee teat 13 
Introduction to COBOL for Microcomputers С ТЕТЕ ТҮКТҮРІН ІСТЕТЕ V dans as 13 & 15 
Using a Microcomputer for Technical Analysis of Stocks & Commodities „ИНИ IEN 13 & 14 
Survey of Computer-Assisted Іпѕігисіоп. .,...,... а... 13 & 15 
All About Printers for Personal М5е..,.......... — ——— ——eÓ— — ДЕ 13 
The Next Five Yearsin Small Computers. ... . ——— Pa acts caeca 14 & 15 
Applying PASCAL ЖЕ Ку а T „б diss TREO CREE I OE OTT EIS pina ale ln ка еі ір ад E - 14 
Microcomputers and Medicine. .... ee e i iani echó bb ee ee 14 
The Beauty of FORTRAN for Small РОМЕ ———— ына ИЕ қағыс 24 14 & 15 
The Eton col SUPPE ТОТИ, ав ааа olg сазан анына rn Pica aco PO 
Selecting a Small Computer for Personal Мве.,,...........,.......... atu eae анығы 15 
Uses of the Microcomputer in Education: New бігесііопе.,..................... 415 

(Subject to Change) 


Show Registration Fee: $10 per day Show Hours: 11 a.m. to 6 p.m. Daily 


| NEW YORK COMPUTER EXPO 


NAME 

| COMPANY (If Any) 

| avpress 

ZIP 


BUSINESS TITLE (If Any) 


m Ы 


XECUTIVE SESSION ($200): 


[] 


Your company’s primary business. Check one. 


1 D Accounting tirin 
20 Advertising «Marketing 
3 О Banking; Insurance/ 
Real Estate; Greet Босит 
40 Communications 
5 O Computer Consultant 
6 O Computer Deater/Dist 
? D Construction/Architecture 
8 [) Education 


9 О Engineering 

10 П Entertainment News 

11 О Ouvwenmenididiltary 

12 О Hespiial 

13 О Hotel 

14 О Industrial Design 

15 O Law Office 

16 O Management Consultant 
17 О Manufacturing 


18 [] Personnel Agency 

19 О Prolessional Services 
20 О Research, Development 
21 O Transportation (АЙ) 

22 О Utility 

23 О Wholesate/Retad Sales 
24 [1 Other (Please Specify) 


Check your primary job funciion. 


1 О Account Executive 
2 П Administrator 


9 О Designer (All) 17 П Satesperson (Ail) 
10 О DP/WP Manager/Operator 18 О Scientist 


30 Bookkeeper 11 O Doctor 19 О Skilled Laborer 
40 ChemisvPharm 12 О Engineer (All) 20 D Student 
D Consultant 1З О Lawyer 21 O Teacher 


м О Otice Manager 
15 O Programmer 
16 O Purchasing 


D Corporate Olficer 
О СРА 
D Creative Arts (АЙ) 


22 Q Technician 


5 
6 
? 23 О Otner (Please Specify} 
8 


Your primary interest in computers (check only ane} 1 O Business 


Mail prior to July 24, 1981. 


2 D Personal 30 Goth 


(201) 569-8542 


Please register me for the New York Computer Expo 


One Day $10 ОТмо Days $20 OThree Days$30 OFour Days $40 


AUG. 11 LIAUG. 12 LljAug. 13 LjAug. 14 LJAug. 15 


Mail with applicable payment. Use one form per person. Registration 
badge will be sent by mail іп-еагіу August. Check or money order only. 


No foreign mail orders. New York 
Computer Expo. 110 Charlotte Place, Englewood Cliffs, NJ 07632 
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HOMEBREW 
CP/M 
SYSTEM 
FOR SALE 


A computer hobbyist experi- 
enced in hardware design has 
built a fully working CP/M 
system and now wants to sell 
it. This system includes the 
following: 


* SD Sales SC-100 processor 
card 


SD Sales 64 K byte Expan- 
doram memory card 


SD Sales Versafloppy disk 
interface board 


One Siemens FD100-8 dou- 
ble-density, single-sided 
8-inch disk drive 


CP/M 2.2 fully interfaced 
to all equipment 


Heath H19 intelligent 
video terminal 


Cromemco 16КРЕ 
EPROM board 


Poly 88 5-slot cardcage 
and power supply 


numerous 8-inch disks, in- 
cluding 8080 fig-FORTH 
and a box of ten new 
Maxell floppy disks 


Documentation for all of 
the above products 


List price of the above is over 
$3500. Asking price is $2000 
or best offer. For more infor- 
mation, call either Gregg 
Williams or Curt Feigel on 
weekdays at (603) 924-9281. 
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rocedure MM SET MODEM(CBYTE:char) ; 


Set MODEM reg with CBYTE 

var MMII: TRIX; 

begin 
MMII.ADDRESS з= MODEM+SLOT X 16; 
MMII.MEMORY^ := CBYTE; 


end {MM SET MODEM}; 
rocedure MM SETUP; 
Initialize ACIA chip to 8-bits/char | 


begin 
MM SET CONTROL (chr (С ІМІТ)); 
MM SET CONTROL(chr(C 8BITS) ); 
end {MM SETUP}; 


(*$Р*) 
function ММ KEYPRESS; 


MM KEYPRESS returns true if a character is 
ready for input from the micromodem 


external; 
function MM DIALER; 


MM DIALER attempts to establish communication 
with a modem after dialing NUMBER. 
the function is “true” otherwise "false". 


begin 
{ Start by taking the phone line 
MM SET MODEM(chr (M OFFHOOK)) ; 
WAIT(A_ 2 SEC _ DELAY) ; 
Then dial NUMBER requested. } 
for I := 1 to length(NUMBER) do 
case NUMBER[I] of 


^off-hook^ | 


If successful 


üg^ epo ЫР Phe p мы ҒА аға аа АҒА - 


Бедіп 

DIGIT := ord(NUMBER[I])-ord(^0^); 
if DIGIT = 0 then DIGIT :- 10; 
repeat 


WAIT (DIAL PAUSE); 
MM SET MODEM (chr (0) ); 
WAIT(DIAL PULSE); 


MM SET MODEM(chr(M OFFHOOK)); 
DIGIT :- DIGIT - 1; 

until DIGIT = 0; 

WAIT(DIGIT DELAY); 

end; 

b d Ата Ж АВС DELOKI 
end {case}; 
| Set Originate Mode and wait for the carrier | 
MM SET MODEM(chr(M OFFHOOK + М ORIG) ); 


I :- ord(MM GET DATA); [Ensure Valid CD bit} 
CD := false; 
J = 8; 
repeat 
WAIT(A 2 SEC DELAY); 
CD :- not(MM GET STATUS(2)); 
J = J-1; 


until (J=0) or CD; 


{ Finish up by either hanging up or enabling transmitter | 
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QUALITY DISK SOFTWARE 


BACKED BY ON-GOING APPLICATIONS SUPPORT 


"APPLE И ® 


HOME FINANCE PAK |: Entire Series $40.05 (4) (D 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records, it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE, AUTO- 
MATIC CHECK SEARCH. and BANK STATEMENT RECONCILING. CRT or printer 
reports are produced for ACTUAL EXPENSE vs BUOGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month. 
Check entry is prompted by user-defined menus of standard purposes and 
recipient codes, speeding data entry and reducing disk storage and 
retrievaltime. Six fields of data are stored for each check: amount, check 
no., date, purpose, recipient and TAX DEDUCTIBLE REMINDER, CHECK SEARCH 
routines allow searching on any of these data fields. Up to 100 checks /mo. 
SEND V... iom ы сатыдан tcc Bical ыы e sun ctio Xa $39.95 


SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes, files and displays deposits, withdrawals and interest 
багай ior ЭЕТ on mcm $14.95 


CREDIT CARD: GetControl of your credit cards with this program. Organizes. 
stores and displays purchases, payments and service charges for up to 20 
separate cards or bank loans. ........................ $14.95 


UNIVERSAL COMPUTING MACHINE: $49.95 (Ж) 
A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 
unique computing machine. Table elements can be multiplied, divided, 
subtracted or added to any other element. Hundreds of unique computing 
machines can be defined. used, stored, and recalled, for later use. Excellent 
for sales forecasts, budgets, inventory lists, incomestatements, production 
planning. project cost estimates-in short for any planning, analysis or 
reporting problem that can by solved with a table. 

$29.95 (4) 


COLOR CALENDAR: 


Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays, appointments, business meetings or a regular office schedule, 
this program is the perfect way to schedule your activities. 

The calendar display is a beautiful HI-RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule, you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. 


BUSINESS SOFTWARE: Entire Series $159.95 @ (Т) 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T-accounts and double-entry booking, this efficient 
program provides a journal for recording posting and reviewing up to 1,000 
transactions per month to any one of 300 accounts. The program produces 
CRT and printer reports covering: 

TRANSACTION JOURNAL BALANCE SHEET 

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT 


Includes a short primer on Financial Accounting. (48K) ....... $49.95 


UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and 
SAVE TIME for the serious businessman who must periodically Analyze, 
Plan andEstimate. The program was created using our Universal Computing 
Machine and it is programmed to provide the following planning and 
forecasting tools. 

CASH FLOW ANALYSIS 
PROFORMA PROFIT & LOSS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
REAL ESTATE INVESTMENT INVENTORY ANALYSIS 


Price. including a copy of the Universal Computing Machine .... $89.95 


BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
ҚИЯМЕТТЕ Loue cuu SE К ER Ro шы “ы. $49.95 


ELECTRONICS SERIES VOL | & Il: Entire Series $259.95 

LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS. TTL, or whatever, if it's digital logic, 
this program can handle it. The program is an interactive, menu driven, 
full-fledged logic simulator capable of simulating the bit-timeresponse of a 
logic network to user-specified input patterns. It will handle up to 1000 
gates, including NANOS. NORS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS. 
COUNTERS and user-defined MACROS. up to 40 user-defined random, or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC DESIGNER for simulation ................ $159.95 (A) 


SALES FORECASTER 
SOURCE AND USE OF FUNDS 


Circle 365 on inquiry card. 


LOGIC DESIGNER: Interactive HI-RES graphics program for designing digital 
logic systems. Draw directly on the screen up to 10 different gate types, 
including МАМО, NOR, INVERTER, EX-OR. T-FLOP. JK-FLOP. D-FLOP, RS-FLOP. 4 BIT 
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line 
graphics commands. Network descriptions for LOGIC SIMULATOR generated 


simultaneously with the CRT diagram being drawn ........ $159.95 (4) 
MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both program (s) ................. $29.95 CWO) 


ELECTRONIC SERIES VOL III & IV: Entire Series $259.95 
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you build them! With CIRCUIT SIMULATOR you build a 
model of your circuit using RESISTORS, CAPACITORS. INDUCTORS, TRANSISTORS. 
DIODES. VOLTAGE and CURRENT SOURCES and simulate the waveform response 
to inputs such as PULSES, SINUSOIDS. SAWTODTIHS. etc. . .all fully programmable. 
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected 
waveforms (Apple only) or as a printed table of voltage vs time. Handles up to 
200 notes and up to 20 sources. Requires 48 НАМ....... $159.95 (A) (Т) 


CIRCUIT DESIGNER: Interactive HI-RES graphics program for designing electronic 
circuits. Draw directly on the screen up to 10 different component types, 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. Requires ........... $159.95 


MATHEMATICS SERIES: Entire Series $49.95 

STATISTICAL ANALYSIS |: This menu driven program performs LINEAR 
REGRESSION analysis, determines the mean, standard deviation and plots 
the frequency distribution of user-supplied data sets. Printer, Disk, 1/0 
( nro ЭЖЕКЕНИКИ Wer E КЕРИК" $19.95 


NUMERICAL ANALYSIS: HI-RES 2-Dimensional plot of any function. Automatic 
scaling. At your option, the program will plot the function, plot the 
INTEGRAL, plot the DERIVATIVE. determine the ROOTS. MAXIMA. MINIMA, 
нк. Қ eit E a i anak a n PP $19.95 


MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEOUS LINEAR EQUATIONS. .................... $19.95 


3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS 
by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable 
equation. Disk save and recall routines for plots. Menu driven to vary 
surface parameters. Hidden line or transparent plotting ....... $19.95 


ACTION ADVENTURE GAMES: Entire Series $29.95 (А) 
REO BARON: Can you outfly the RED BARON? This fast action game simulates 
a machine-gun DOGFIGHT between your WORLD WAR | BI-PLANE and the 
baron's. You can LOOP. DIVE. BANK or CLIMB-and so сап the BARON. In HI-RES 
ОИ DIIS SEDI ое nennt suey il arene nci осе. $14.95 


BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE- 
BOMBER squadron. Your targets are the Aircraft carriers, Akagi, Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
DIVE-BOMB run. In HI-RES graphics plus Sound. ............. $14.95 


SUB ATTACK: It'S April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MORAY. has just sighted the CARRIERS and BATTLESHIPS' 
Easy pickings. But watch out for the DESTROYERS - they're fast and deadly. 
In 00-КЕ grapities plus SOUND .....24................-.. $14.95 


FREE CATALOG-All programs are supplied on disk and run on Apple Il w/Disk 
& Applesoft ROM Card & TRS-80 Level |! and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 
days. Card users include card number. Add $1.50 postage and handling 
with eachorder. California residents add 6'/% sales tax. Foreignordersadd 
$5.00 postage and handling. 


SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 


FOR PHONE ORDERS: (408) 738-4387 = аб 
LE Шығ 


DEALER INQUIRIES INVITED. 
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Listing 4 continued: 


if not(CD) then MM SET _MODEM (chr (0) ) 

else MM SET MODEM(chr (М OFFHOOK + M ORIG + M INIT 
+ М XMTE + M 300BAUD))7 

MM DIALER := CD; 

MM SETUP; 

end [MM DIALER}; 


function MM ANSWER; 


MM ANSWER answers the telephone if ringing occurs 
during the wait interval and returns "true" if 
a carrier is detected otherwise "false" 


begin 
{ Wait for Ring indication and then carrier ] 
J s= 20; 
CD := false; 
RI := false; 
repeat 
I = 0; 
repeat 
1f not(MM GET MODEM(7)) then RI :- true; 
І :- ІЗІ; 
until (І-500) or RI; 
if TIMING ENABLED then J := J-l; 
until (J=0) or RI; 
if RI then 
begin 
{ Answer the phone and wait for carrier } 
MM SET MODEM(chr (М OFFHOOK + M XMTE + M 300BAUD + M INIT)); 
I == ord(MM GET DATA); {Ensure valid CD bit 
J = Ll 
repeat Listing 4 continued on page 320 


З ALTERNATIVE INTERFACES 


FORTHE TRS-80 
DISK-80 - 


CHATTERBOX. 


СОММ-80. 


ашы. LÀ 


Featured іп May/June 80BYTE restores inA ug. 808 ҮТЕ 


Featured in March "81 BYTE 


e RS-232-C port (50-19.2K baud) e disk controller (4 drives) 300 baud originate modem 
software/hardware selectable e hardware data separator • Centronics printer port 8-bit 
eCentronics printer port 8-bit e includes 16K of RAM e RS-232-C port (50-19.2K baud) 
econnects to keyboard or E. I. provision for additional 16K econnects to keyboard or E. 1. 
echain up to 16 units е buffered TRS-bus connector ereceived data automatically 
euse with E.I. for 2nd printer e real-time clock routed to printer ports 
eincludes terminal software e printer port (optional) eincludes terminal software 
eonly $179.95 complete ASSEMBLED & TESTED eonly $279.95 complete 
саа д х мав .. $329.95 Call 1-800-645-3479, іп М.Ү. 1-516-374-6793 
ite: The MicroMint Inc. 
Portadd........... $ 50.00 мел" 
with 32K RAM add...$ 50.00 Woodmere. NY 11598 lé 
ALL INTERFACES ARE RADIO SHACK DISK-80 pc board. .... $ 48.00 i | Ge 
HARDWARE AND SOFTWARE СОМ. : 
PATIBLE AND CARRY A 60 DAY Printer/Power Supply 
WARRANTEE INCLUDING PARTS AND рс board........... $ 16.00 
LABOR. ALL UNITS INCLUDE USER'S Complete Kit with 16K 
MANUAL. POWER SUPPLY & AUXILIARY RAM and Printer Port . $275.00 
TRS-BUS CONNECTOR FOR FUTURE 
EXPANSION. Dealer inquiries invited. 


TRS BO is fr ade mark al landy foie 
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Listing 4 continued: 


WAIT(A 2 SEC DELAY); 
CD := not(MM GET STATUS(2)); 
if TIMING ENABLED then J := 4-1; 
until (J=0) or CD; 
end; 
[ If carrier wasn't found then hangup the phone | 
if not(CD) then MM SET MODEM(chr(0)); 
MM ANSWER := CD; > ` 


MM SETUP; 
end [MM ANSWER]; 


rocedure MM HANGUP; 


HANGUP hangs up the telephone and returns to 
the caller. 


begin 
MM SET MODEM (chr(0)); 
end {HANGUP}; 


begin {Main Program just Initializes } 
MM SETUP; 
end {unit MICROMODEM}. 


Listing 5: Assembly-language routine for the 6502 microprocessor that determines if the next character to be received is waiting in the 
Micromodem, eliminating problems caused by attempts to retrieve a character before it is ready. The name MM__KEYPRESS is 
derived from its similarity to the APPLESTUFF “keypress” routine, which performs the same function for the Apple keyboard. 


ASMBLR:MMKEY. TEXT (c) 1980 Scott G. Robinson Sept. 14, 1980 Page l 
;MM KEYPRESS support for MICROMODEM 


Ll + „чм лы ш лыш нын ы. ЖЫШ ШЫН Ыл СӘН ЧЫНЫ ЫШ ИНЬ ЧЫР ӘНАР ЧЫИ. ШШ. ИИА ЫШ ШШ. ЫШ ан Р ЭШЕ ЧИИ. ЧР эрти. шини рик рыр: аррар. ШШ) ср. анир аир оэрщр лир шше ndi dim n inii alli a d i alin i шшр шшр шшр c n nd шынық; шад. шыны. al 


.TITLE "MM KEYPRESS support for MICROMODEM" 


MM KEYPRESS returns a boolean value indicating 
whether a character is waiting in the micromodem 
and can be read with UNITREAD in PASCAL 


120 Upland Rd. 
Marlboro, MA 01752 


(с) 1980 by Scott G. Robinson 
All Commercial Rights Reserved 


j 
ғ 
? 
f 
= Author: Scott G. Robinson 
П 
F 
F 
1 
? 


- 


RETURN  .EQU 0 ;Return Address 
SLTX16  .EQU 020 ' 
MMSTAT .EQU 0C0A6 ;Status Register 


.FUNC MMKEYPRE 


function MM KEYPRESS : boolean; 


"^E +u Wa 


PLA ¿Store Return Address 
STA RETURN 

PLA 

STA RETURN+1 

PLA ;Discard Stack Bias 
PLA 

PLA 


PLA Listing 5 continued on page 322 
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_ Nowa microcomputer 
financial planning program 
so advanced it's ікс having 
a main frame on every desk. 


Introducing FPL™ presentation-quality financial conversational ease of time- 
FPListheremarkablenew reports directly. sharing, enhanced with a 
Financial Planning Language FPL: an alternative to screen-oriented Decision 
software that, for the first time, time-sharing. Support System, with none 
turns the microcomputer into FPL gives you the same of the runaway costs. You are 
the most sophisticated Қолды able to try many more 


alternatives, examine 


financial planning tool. Ua 
many more options, and 


FPL is comprehensive. 


Incredibly, FPL is com- 5- better understand 
parable in capabilities to 9 models. 
Autotab™ and other success- | Priced at only $695, FPL 


gives you improved service 
and reduces costs. 

FPL runs on most small 
business computers with 
CP/M® or similar operating 
systems. 


ful packages previously 
available only on main frame 
computers. 

With FPL, you can plan, 
analyze, project, track and 
control an enormous num- 


ber of business variables Get full support 
with a single microcom- from Lifeboat. 
puter program. FPL is brought to you 


exclusively and supported 

completely by Lifeboat Asso- 

ciates, world's largest com- 

puter software marketer. For 

more information about this 

| revolutionary financial plan- 
ning package and how you 

can profit from it, send us 

the coupon below. 


FPL can perform 
such functions as Profit 
and Loss Forecasts, 
Budget Planning and 
Consolidation, Acquisi- 
tion or Merger Analy- 
sis, Capital Investment 
Analysis, Product Line 
Planning and many more. 
Unique features include 


: En Е Е Е шын шин шын шын M M M = BE Е BM ШШ 

the handling of complex Mail coupon to: Lifeboat Associates, 1651 Third Ave., — ké 

rules that are necess ary with NY, NY 10028. Or call (212) 860-0300, i 

varying tax rates and the C Elease send me more information on FPL, _ 

conditional handling of in- O Please send me a free Lifeboat catalog. % í 

m~ 
vestment tax credits. [ее т 2 | 
: Compam 
With FPL, you can pre- | 7474” [ 
; S 
view the results onthe screen i co | 
ity State ZI 
and then use the powerful ачан а pals i таи Access a 
repor g enerator to produce L = — — шс тін -— n -— = oo oe а Corporate В 
LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest dealer or Lifeboat: 

Lifeboat Associates Lifeboatinc. | І Lifeboat Associates, Ltd. Lifeboat Associates GmbH Intersoft GmbH Lifeboat Associates, SARL 
1651 Third Ave. 3-23-8 Nishi-shinbashi PO Box 125 PO Box 168, Aegeristrasse 35 Schlossgartenweg 5 10, Grande Rue Charles de Gaulle 
Te (22) 860-0300 КК ЖШШЕ ҮҮ ҮЗ КЕКТІ ИШИЛДИ" Т АШАДЫ ТЕ on 
Telex: 640693 (LBSOFT NYK) Telex: 2422723 (ASRTYOJ) Telex: 893709 (LBSOFTG) Telex: 865265 (MICO CH) Telex: 5213643 (ISOFD) Telex: 250303 (PUBLIC X PARIS) 

lifeboat Associates | 


Software with full support 
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Listing 5 continued: E 


LDA MMSTAT ;See if character available 
AND #01 , Bit 0 is Character Ready 
TAX " ;Store temp 
LDA #00 
PHA д «Ри MSB of return 
TXA і 
РНА \ ;Fut LSB of return value 
LDA RETURN+1 > Lut Return Address back on Stack 
PHA C" ке 
LDA RETURN n 
PHA 
RTS :Exit Routine 

= 
, END 


Listing 6: Sample utility program that gives the user menu-driven access to the Micromodem support procedure, MICROMODEM. 


MMUTILl.TEXT (c) 1980 Scott G. Robinson Sept. 14, 1980 
[Micromodem Utility Routine] 


cuim demmi ааай ‚тй tees comer Бнын) vemmi es ees жалың emen Cue ee т=з nem mecum Qux Gom, mem run ee ee ee ee es мф {= ee he тышын necem с===з c 


program MMUTIL; 

uses APPLESTUFF, 

(*SUMICROMODEM. CODE *) 
MICROMODEM; 


Micromodem Utility Routine 


Demonstrates the usage of the micromodem 
support unit. 


Author: Scott G. Robinson 
120 Upland Rd. 
Marlboro, MA 01752 


const 
KEYINP-2; 
MMINPUT=7; 


MMOUTPUT=8; 


var 
ANYCHAR : char; 
DONE : boolean; 
NUMBER : string[32]; 
RESULT : boolean; 
PCHAR : packed array[0..0] of char; 


procedure PRINT MENU; 

begin 
page (output); 
writeln(^D.C. Hayes Micromodem II Utility”); 
writeln(^^); 
writeln(^^); 
writeln(^Pick an option from the following list:^); 
writeln(^^); 
writeln(^ 
writeln(^^); 
writeln(^ 
writeln(^ 
writeln(^ 
writeln(^ 
writeln(^^); | 
writeln(/Type «esc» to leave program’); 

end {PRINT MENU}; 


--> Number to Dial = ^,NUMBER); 


--> Dial the number^); 
Answer the phone’); 

--> Hangup the phone”); 

--> Go into Terminal mode”); 


ш> E 
| 
| 
v 


begin 
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Listing 6 continued on page 324 


Put Time and BSR/X-10 Control 
in Your APPLE II 


THUNDERCLOCK PLUS» 


The THUNDERCLOCK PLUS is two peripheral systems on one card for your 
APPLE II, II PLUS, or III. An accurate, reliable, real-time clock/calendar and an 
interface for the popular BSR X-10 Home Control System. 


The THUNDERCLOCK clock/calendar makes accurate time and date 
available to your programs: month, date, day-of-week, hour, minute, and 
second, in any of four software selectable formats. On-board batteries keep 
your THUNDERCLOCK running when your APPLE II is turned off - 
for up to four years before battery replacement. On-card 1K firmware 
makes reading or setting the time easy from APPLESOFT or 
INTEGER BASIC, PASCAL, or assembly language programs. 

And it provides software selectable interrupts at any of three 

rates: 64, 256, or 2048 interrupts/second. All features are 

software selectable - no switches or jumpers! 


THE PLUS 


Add THUNDERWARE'S X-10 ULTRASONIC INTERFACE 

OPTION to your THUNDERCLOCK and your programs can send all 22 BSR X-10 commands so you can remotely 
control lights and appliances. Plus a powerful disk software package! The THUNDERWARE SCHEDULER 
software lets you create schedules to control lights, appliances, security systems, or almost any other electrical 
device. The software includes: SCUTIL - the SCHEDULER utility that lets you make or change a schedule, and 
SCHED - executes your schedules in real-time using the THUNDERCLOCK. SCHED runs in the ‘background’ so 
you can run other programs in the 'foreground'. Our PASCAL software lets you use allthe THUNDERCLOCK'S 
features and sets the filer date whenever you boot. The THUNDERCLOCK PLUS isa SYSTEM for your APPLE II. 
Supported by intelligent, easy to use firmware, a powerful software package, and good documentation! 


Let the THUNDERCLOCK PLUS time/date 
stamp your DOS files whenever you create or 
modify them with our DOS-DATER software. 


The THUNDERCLOCK PLUS will work in any 
APPLE, including the APPLE III. 


See your APPLE dealer. 


Suggested retail prices: 


THUNDERCLOCK PLUS .......... —À $139 
Clock/calendar card with batteries and user's 
manual 

X-10 INTERFACE OPTION ......2. 7. p auno $49 
BSR X-10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and user's 
manual 

PABCALSOFTWNWOAKBIE......... ooa nano И $29 


Disk with PASCAL interface forclockand X-10 
interface, and user's guide 


MANUALS ONLY, each ............................. e. $5 


California residents add 6% sales tax 


If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 
ORDER TOLL FREE (VISA/MC) CALL: 
800-227-6204 Ext 307 (Outside California) 
800-632-2131 Ext 307 (California Only) 
OR WRITE TO: 
THUNDERWARE INCORPORATED BSR X-10 is a trademark of BSR (USA) LTD. 


P.O. Box 13322, Oakland, CA 94661 APPLE lI is a trademark of APPLE COMPUTER, INC 
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Listing 6 continued: 


DONE := 
NUMBER := 
repeat 

RESULT :- true; 

PRINT MENU; 

read(keyboard,ANYCHAR); 

if ANYCHAR <> chr(27) 

case ANYCHAR of 
E Мыш ы: 
begin 


false; 
^999—9999^; 


page (output); 
writeln(/Enter Telephone Number to dial:^); 


begin 


page(output); 


then 


readln(NUMBER); 


writeln(^Waiting for call...^); 
RESULT :- MM ANSWER(true); 


end; 
poatea 
begin 


page (output); 


writeln(/^Dialing ^,NUMBER); 
RESULT :- MM DIALER(NUMBER); 


end; 


ТЕС 
Бедіп 


page (output); 
writeln(/Terminal Mode - type ^P to exit’); 
:= false; 


RESULT 
repeat 


MM HANGUP; 


if keypress then 


begin 


unitread (KEYINP,PCHAR[0],1,,1); 


if PCHAR[0] = 


chr(l6) then RESULT :- 


true 


else unitwrite(MMOUTPUT,PCHAR[0],;1,,1); 


end; 


if MM KEYPRESS then 


begin 


unitread(MMINPUT,PCHAR[0],1,,1); 
write(PCHAR[0]); 


end; 


until RESULT; 


end; 
end {case} 
else 
DONE := TRUE; 
if not(RESULT) then 
begin 
page (output); 


writeln(“Operation Failed, type «space» to continue”); 


repeat read(keyboard,ANYCHAR); until (ANYCHAR = 


end; 
until DONE;. 
end. 


Text continued from page 310: 

The remaining program listings 
contain comments that detail the full 
implementation of the unit. These 
listings contain characters that you 
are probably not used to seeing in 
Apple Pascal unless you have an ex- 
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A 


ternal terminal. The “__” (underline) 
character breaks names to make them 
more readable. You can leave out the 
" —" everywhere it appears and the 
program will still work. The brace 
characters “| |” replace the com- 
ment delimiters "(* *)”, in most 


^); 


cases. Listing 4 is the completed 
Micromodem support unit. Listing 5 
is the 6502 assembly-language 
MM. KEYPRESS routine used as 
part of the unit. Listing 6 is a sample 
utility program that uses the unit. Ш 


THE MAROT - 


EXECUTIVE MENU 


THE COMPUTER SOLUTION FOR NON-COMPUTER PEOPLE 


Now Marot brings you another 
delicious first: a menu-driven 
information system so simple even 
a CEO can use it. 


A single key-stroke takes you directly 
to the required application: 


DATA BASE MANAGER 
(CONTROL™): a combined program 
generator that works with standard 
English query. That means it talks 

. your language. So there's no need 
to learn a computer language or 
write a program to be a successful 
user. : 


WORD PROCESSOR (MAGIC 
WAND"): a powerful word 
processor that allows full screen 
creation and editing of files. It also 
produces true proportional spacing, 
microjustification and kerning. In 
addition, documentation can be 
fully examined at the CRT prior to 
printing. 


ACCOUNTING: consists of several 
complete business packages either 
in standard ANSI 74 COBOL or 
OASIS™ BASIG, including accounts 
receivable and payable, general 
ledger, payroll, order entry and | 
inventory. Financial modeling and 
job costing are also ávailable. 


MAILING LIST (POSTMANTM): 
delivers up to 65,000 entries in zip 
and name order and is completely 
interactive with MAGIC WAND. 


SCHEDULER: maintains a complete 
office diary with ability to compare 
schedules. 


Although the Marot Menu appears 
simplistic, it alsoincorporates OASIS ' 
with user logons, accounting 
histories and password protection. 
Languages available include JCL 
(EXECUTIVE), BASIC, PASCAL, 
COBOL and FORTRAN. 


As a result, the Marot Executive 
Menu is a tasty pleasure for the 
higher-ups and the higher-techs. 


A la carte extra 

OPSCAN SERVICE™: available 
exclusively from Marot. Send us 
your well-printed or typed files. We'll 
read them directly into MAGIC 
WAND at a speed that would take 
20 typists to match. The cost is less 
than conventional typing and the 
turn-around is never more than 5 
days. 


CONTROL and OASIS are trademarks of Phase 
One Systems Inc. 
, POSTMAN is a trademark of Marot Systems Inc. 
. OPSCAN SERVICE is a trademark of 
Marot Systems Inc. 
MAGIC WAND is a trademark of Retail Sciences inc. 


еәәвеге Кээ 08090909604920209099058A500969068295 


^ MAROT SYSTEMS INC. «3 
310 Madison Avenue, Suite 408, New York, N.Y. 10017 , 
(212) 661-8550 TWX: 710-581-2477 


е 
е 
. 
m 


° I'd like to order more informationon — ` 

: О MAROT MENU 0 OPSCAN SERVICES. 
- lama ù computer consultant 

р [1 computer dealer ГІ computer user O СЕО 


— ee = — ЕЕЕ 


L. 
&89998998609*949454.35089 OE SS 


5 5 
&*98656069960909009490959422524990999429905949999 


Circle 219 on inquiry card. 


Life After Death 


"All this and heaven too!" 
—Mathew Henry's Life of Philip Henry 


"And shall I couple Hell?" 
—Shakespeare’s Hamlet 


In the conventional game of Life, 
death is final, and birth is the begin- 
ning. Cells simply vanish when they 
die, and they appear magically out of 
nowhere when births occur. The void 
on both ends saddened me. I could 
not accept Life without hope or a 
spiritual dimension. The result is Life 
After Death. After all, we create the 
microcosms known as cellular 
automata and make the rules known 
as state transitions. We can just as 
easily change the rules. If we want a 
cell to have an existence in the 
hereafter, then so be it. 

In Life After Death, cells that die 
pass on to another state of existence; 
they enter a netherworld. Likewise, 
when a birth occurs, a cell from the 
other world descends to become the 
newly born cell, a gift from cell 
heaven or a reincarnation, if you will. 
More on this later. 

The idea behind Life After Death is 
to explore Life systems with a view to 
generating interesting moving video 
displays or attractive printed pat- 
terns. This kind of study, however, 
poses several problems. One is the 
time and effort required to modify 
algorithms for new Life systems. À 
second problem is the slow execution 
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Pat Macaluso 
9 Church Ct 
White Plains NY 10603 


of high-level interpretive languages. 
(Few of us have the time or inclina- 
tion to tackle such studies in machine 
language or assembly language.) A 
third problem is the difficulty in- 
volved in analyzing results and 
manipulating output. This article 
illustrates one approach to simplify- 
ing these problems. It also suggests 
the many structures and rules that 
can be readily implemented. 

A good starting point is offered by 
Jonathan Millen in “One-dimensional 
Life" (BYTE, December 1978, page 
68). One-dimensional Life is easy to 
program in high-level languages. It 
also runs fast enough for study pur- 
poses. 

A program to run this one-dimen- 
sional form of Life is shown in listing 
1. It is written in extended BASIC for 
the Radio Shack TRS-80 Model I 
microcomputer. This version uses a 
wrap-around procedure so that the 
first cell, UN(1), is treated as being 


PATTERN [T fele] E] P-LINE 
NEGATION || | [ele Mr na 
RoraroN|e| | |@|@| @ {Final H-Line 


Figure 1: A parallel pattern in the 
hereafter, H-line, is formed by negating 
the current Life pattern, P-line, and then 
rotating it by a circular shift to the left. 


adjacent to the last cell UN(E), where 
E represents the number of elements 
in the cellular universe, or Life-line. 
The ASCII (American Standard Code 
for Information Interchange) codes 32 
and 191 represent a blank and a fully 
white video character block on the 
TRS-80. To facilitate study, the pro- 
gram displays each line as it's 
generated. But, the entire screen can 


‚ be changed by storing the lines and 


then displaying them after a time 
delay between displays. 


Adding a Hereafter 

One way to add a hereafter is to 
specify a parallel one-dimensional 
universe of cells, or H-line (hereafter 
line). Once a pattern is formed in the 
real world, or P-line (present line), 
two events immediately take place. 
First, an H-line is formed as a nega- 
tion of the P-line of zeros and ones, 
ie: each zero or off-cell in P -is 
paralleled by an on-cell or a one in H, 
and vice versa. Second, the H-line 
drifts relative to the P-line by rotating 
one cell to the left. (These events are 
shown in figure 1.) The rules for 
Millen's one-dimensional Life are 
now applied to the P-line, but with a 
significant exception. An otherwise 
possible birth will not occur unless a 
parallel cell in the spirit world is on. 
Likewise, a moribund cell will not die 
unless the adjacent cell in the here- 
after is vacant. Its time has not come. 
(This is illustrated in figure 2.) 


THE ORIGINAL MAGAZINE FOR 
. OWNERS OF THE TRS-80'"* MICROCOMPUTER 


* TRS-80™ IS A TRADEMARK OF TANDY CORP. 


М | 1 | MONTHLY 

SOFTWARE | NEWSMAGAZINE 

FOR TRS-50" 8 | | | FOR TRS-80" 
owNERS E 2 ^ 6 C. owners 


MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 


e PRACTICAL APPLICATIONS INOW IN OUR 4th YEAR 


e B US | N ESS PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
i INCLUDE THE FOLLOWING: 
% СА М В L | N G e G A M E S e FINCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
e INFORMATION SYSTEM REVIEW 
е Е р U CATI O N e STATISTICAL COMBINATIONS 
| e PASCAL'S TRIANGLE 
e P E R S O NA L F | М А М С Е e ASSEMBLY LANGUAGE FOR BEGINNERS 
e BEGINNER’S CORNER ы MOD ROUTE 
e e KEYBOARD THUNDER AND LIGHTING EXPLAINED 
N EW PRO D U CTS e DOS COMMANDS IN LEVEL Il 
e e PROBABILITY CURVE GENERATOR 
SO FTWA R E E X C H AN G E e CALCULATOR SIMULATIONS 
ө е THE MEGABYTE GAP 
MARKET PLACE e STOCKS AND BONDS 
e Q U le STI O N S A N D AN SW ERS e BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
е NEWDOS/80 REVIEW 
e e DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 
PROGRAM PRINTOUTS e A SIMULATED GOLF GAME 
ө CONTINUOUS FORM SOURCES 
“кезде” АМО M ORE `~ ә TAX/SAVER REVIEW 
T AND MORE 


you 
* хоо oN FINCALC A Complete Financial Analysis Package Used 


ССЗ? О To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 

And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 

ceuEW^ Savings and Insurance, Percentage Difference Between Two Numbers, 
Amortization Schedule and Моге...... 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS-80™ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE), $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 
* All programs are iuc aiiis on cassette (add $3 for Diskette Version - add $5 for modified Моа-11 Version). 


‘COMPUTRONICS: 


NEW TOLL-FREE 
50 N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10977 ORDER LINE HOUR — 
ONE YEAR SUBSCRIPTION $24 ........... (OUTSIDE OF N.Y. STATE) 24 ORDER E 
TWO YEAR SUBSCRIPTION $48 ........... (800) 431 -281 8 LINE 
SAMPLE OF LATEST ISSUE 94........... 

START MY SUBSCRIPTION WITH ISSUE... (91 4) 425-1 935 
(81 - July 1978 ө #12 - June 1979 ө #24 - July 1980 € #30 - January 1981) 

NEW SUBSCRIPTION. ......... RENBWAL. ... i. 

CREDIT CARD NUMBER — .— [8 ll ——— EXP. DATE 


SIGNATURE MEN МАМЕ 


ODC r Se et RT Ee — . . — AP 
*** ADD $12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO *** 
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Listing 1: Radio Shack Level П BASIC program for one-dimensional Life using Millen's rules. The Life-line wraps around to forma 
logical circle composed of E elements. Lines are displayed successively as generated until the screen is full. The display then returns 


to the top of the screen and continues. 


Lee ----і-і LIFE. MILLEN 3 RULES +HRAPRROUAD -Ді-ГІНЕ 
iid CLEAR Les: Dif UHKE? aed (=й 

Lis IMFLIT "DIZPLF' WIDTH МАХ ей", Е НСС 

ize FRIHMT"EMHTER FATTER ssec Р 


4125 IF EZLEHCP£» 


THEM E-LEH«cFPF132 
12а EZIMTCCE-LENHcCF:5: zo 


(Fis $ В = 


БЕ>РЕТТЕЕМ 
SPRAMTE.IBNPUT Еж 
-——CEHTERIHG ROUTINE 125-156 


DISSEL 


SIZE 


ій FOR Іші ТП LEHCFt:23 

158 UN Ra ош крп Poe 1.2190 НЕТ 

122 CLS; PRINTER t3. F3; ШТІ 218 

Las LUi-uWHzi»:uzeüWZgES:TEzeLHZE-125:Ti-UMEE3 7---БІЮПЕТТНМ LSS 
irt I=L: Ged: batt 

Lee (іы Ізіз : CESHE Ie 

i98 Tü-UHiIs:MeTz-TLitLi1-c-Lz 

ele IF Tasa THEN GOTO sce 

зіп IF WOTtH=2 ПЕ HMe-d» THEN UNO Tose GOTE Sse: ELSE ман 

гән IF Hez ПЕ Мәз THEM Une Т a 

BD Feet: TiTe: Ti+ 

ate ТЕ ІЗЕ-і BaPa Iz 

sue IP IsSE-1 LZTSUMCE::LSsLT : Eod и 5 El 

свй IF ІсЕ THEM й= Leelee: GoTo ewe “a! ТИЕН" Too MUST! 
gia Leilitezvye-DkRg:PFRINHTgGOG. UO; Tae MI TSELA ROUTINE 31€ TO фа 
See FOR Jud To E 

Tee ІР ОМЕТ s1 PURE LcJ.191:ELSE PORE Lis 2 

ae) HOST: ТЕ Cats THEM Gee GOTO 155. ELSE ТОШ “(FX Cote ts! 


The rules for Life After Death can 


now be stated: 


eEvery cell in the hereafter is set 
opposite in state to its corresponding 
cell in the parallel current pattern im- 
mediately after it is established. 

eThe cells in the hereafter then drift 
(rotate) one position to the left. The 
cause of this drift is not known. 
Perhaps the drift is more apparent 
than real. While the world rushes on 
with its daily concerns of growth and 
survival, the occupants of the 


tenuous spirit world simply fade into 
memory. 

e The cells of the pattern are scanned. 
A birth occurs if a cell is off and has 2 
or 3 neighbors and the adjacent spirit 
cell is on. A neighborhood consists of 
2 cells to the left and 2 cells to the 
right of the cell being scanned. The 
changes are deferred until the next 
step is complete. 

ФА death occurs if a cell in the pat- 
tern is on and has 0, 1, or 3 neighbors 
and the adjacent spirit world cell is 
off. Changes reflecting births and 


ADJACENT CELL OCCUPIED 


H-LINE 


ADJACENT CELL тїп Y 


P-LINE 


BIRTH 


CAN OCCUR OCCUR 


Vat CANNOT 


РЫ CANNOT OCCUR 
CAN. OCCUR 


Figure 2: Without a spirit in the adjacent otherworld cell, an otherwise possible birth 


cannot occur. If the adjacent space in the hereafter is occupied, an otherwise moribund 


cell cannot die. 


328 July 1981 © BYTE Publications Inc 


deaths are now made in the pattern- 
line. A new cycle of rules can now be 
applied. 


To achieve the objective of easy 
exploration,  Millen's one- 
dimensional Life (MIL) was im- 
plemented in APL, as shown in listing 
2. This gives results identical to the 
results of the BASIC version in listing 
1 except that the APL program is set 
up for printing. This particular ver- 
sion was run on an APL microcom- 
puter, the MCM-70, of Micro Com- 
puter Systems. Readers who studied 
the article by Mark Niemiec "Life 
Algorithms" (BYTE, January 1979, 
page 90) will see that this is the same 
type of APL algorithm used for John 
Conway's two-dimensional Life, but 
much simpler in the one-dimensional 
system. [Editor's note: John Conway 
is the English mathematician who in- 
vented the game of Life.] The heart of 
the algorithm is in line 6 of listing 2. 
The extended pattern (universe) is 
rotated 2 and 1 positions to the left 
and 2 and 1 positions to the right. The 
4 shifted patterns are then summed. 


aL METRICS: 


e EVERYTHING FOR YOUR TRS-80* e ATARI* e APPLE* e PET* ө 


*TR5-80 is a trademark of the Radio Shack Division of Tandy Corp. - “АТАН! is a trademark of Atari Inc. - *Apple is a trademark of Apple Corp. - "Pet is a trademark oí Commodore 
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BUSINESS PAC 100 
S 100 Ready-To-Run 
Business Programs 


(ON CASSETTE ОН DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


| RULE78 

2 ANNU! 

3 DATE 

4 DAYYEAR 
5 LEASEINT 
6 BREAKEVN 
7 DEPRSL 

8 DEPRSY 

9 DEPRDB 
10 DEPRDDB 
11 TAXDEP 
12 СНЕСК2 
13 СНЕСКВК! 
14 МОКТСАСЕ/А 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
2] PVAL 
22 LOANPAY 
23 REGWITH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKF UND 
29 BONDVAL 
3€ DEPLETE 
31 BLACKSH 
32 STOCVALI 
33 WARVAL 
34 BONDVAL2 
39 EPSEST 
36 BETAALPH 
37 SHARPE] 
38 OPTWRITE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILITY 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE] 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 ҒОПОО 


МАМЕ 


53 FQEOWSH 
54 FQEOQPB 
55 QUEUECB 
56 NCFANAL 
57 PROFIND 
58 CAPI 
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SUSINESS 100 PROGRAM LIST 


Interest Apportionment by Rule of the 78's 
Annuity computation program 

Time between dates 

Day of year a particular date falls on 
Interest rate on lease 

Breakeven analysis 

Straightline depreciation 

Sum of the digits depreciation 

Declining balance depreciation 

Double declining balance depreciation 
Cash flow vs. depreciation tables 

Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 


Computes time needed for money to double, triple, etc. 


Determines salvage value of an investrment 

Rate of retum on investment with variable inflows 
Rate of retum on investment with constant inflows 
Effective interest rate of a loan 

Future value of an investrnent (compound interest) 
Present value of a future amount 

Amount of payment on a loan 

Equal withdrawals from investment to leave О over 
Simple discount analysis 

Equivalent & nonequivalent dated values for oblig. 
Present value of deferred annuities 

% Markup analysis for items 

Sinking fund amortization program 

Value of a bond 

Depletion analysis 

Black Scholes options analysis 

Expected retum on stock via discounts dividends 
Value of a warrant 

Value of a bond 

Estimate of future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model-i.e. what stocks to hold 
Option writing computations 

Value of a right 

Expected value analysis 

Bayesian decisions 

Value of perfect information 

Value of additional information 

Derives utility function 

Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 

Single server queueing (waiting line) model 
Cost-volume-profit analysis 

Conditional profit tables 

Opportunity loss tables 

Fixed quantity economic order quantity model 


DESCRIPTION 


As above but with shortages permitted 

As above but with quantity price breaks 
Cost-benefit waiting line analysis 

Net cash-flow analysis for simple investment 
Profitability index of a project 

Cap. Asset Pr. Model analysis of project 


59 WACC Weighted average cost of capital 

60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 

62 MERGANAL Merger analysis Computations 

63 FINRAT Financial ratios for a firm 

64 NPV Net present value of project 

65 PRINDLAS Laspeyres price index 

66 PRINDPA Paasche price index 

67 SEASIND Constructs seasonal quantity indices for company 
68 TIMETR Time series analysis linear trend 

69 TIMEMOV Time series analysis moving average trend 

70 FUPRINF Future price estimation with inflation 

7] MAILPAC Mailing list system 

72 LETWRT Letter writing system-links with MAILPAC 

73 SORT3 Sorts list of names 

74 LABELI Shipping label maker 

75 LABEL2 Name label maker 

76 BUSBUD DOME business bookkeeping system 

77 TIMECLCK Computes weeks total hours from timeclock info. 
78 ACCTPAY In memory accounts payable system-storage permitted 
79 INVOICE Generate invoice on screen and print on printer 
80 INVENT2 In memory inventory contro! system 

81 TELDIR Computenzed telephone directory 

82 TIMUSAN Time use analysis 

83 ASSIGN Use of assignment algorithm for optimal job assign. 
84 ACCTREC In memory accounts receivable system-storage ok 
85 TERMSPAY Compares 3 methods of repayment of loans 

86 PAYNET Computes gross pay required for given net 

87 SELLPR Computes selling price for given after tax amount 
88 ARBCOMP Arbitrage computations 

89 DEPRSF Sinking fund depreciation 

90 UPSZONE Finds UPS zones from zip code 

91 ENVELOPE Types envelope including retum address 

92 AUTOEXP Automobile expense analysis 

93 INSFILE Insurance policy file 

94 PAYROLL2 In memory payroll system t 

95 DILANAL Dilution analysis 

96 LOANAFFD Loan amount a borrower can afford 

97 RENTPRCH Purchase price for rental property 

98 SALELEAS Sale-leaseback analysis 

99 RRCONVBD Investor's rate of return on convertable bond 

100 PORTVAL9 Stock market portfolio storage-valuation program 


ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 


ЕМЕНІ ЕМЕ) 


50 М. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10977 е. 


899.95 
899.95 


OR 


) 
‘CO CASSETTE VERSION 
(С DISKETTE VERSION 


LL-FREE 
(ГІ TRS-80* MODEL П VERSION 8149.95 (ours, Е В 
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Factory 
Direct 


ELIMINATE THE MIDDLE MAN! 


TOK Aw 6 STATIC 


RAM 


RAM 16 


COMPARE OUR FEATURES! 

S-100 * 16K X 8 Bit Static RAM * 
2114 1K X 4 Static RAM Chip * 2 or 
4 MHZ * АҚ Step Addressable е 1K 
Increment Memory * Protection 
from Top Board Address Down or 
from Bottom Up * Deactivates up 
to 61K Board Segments to Create 
Holes for Other Devices * Phantom 
Line DIP Switch * DIP Switch Selec- 
table Wait States • 8 Bank Select 
Line Expands to 4 Million Bytes * 
All Data Address and Control Lines 
Are Input Buffered е Ignores 1/О 
Commands at Board Address * Our 
Most Popular Board — Over 5000 
Now in Use Worldwide! 


A & T Factory Direct Price: : 


Singly ....,..... . $199.00 
QS aii each $189.00 
AB ФГ . each $179.00 


One Year Warranty 
DON'T PAY MORE! 


— RAM 65 


NEW! 
All of the Above Advanced Features 
PLUS: Bank Selection by I/O 
Instruction Using Any One of 256 
DIP Switch-Selectable Codes * This 


All of our Boards Are the Highest 
Quality MIL SPEC G-14 Fibreglass. 
All utilize Solder Mask over Copper 
Technique for Higher Reliability! 

MIX AND MATCH FOR BEST PRICING. 
Include $3.00 shipping & handling per 
order. California residents include 6% 
sales tax. 
TERMS: Cash, checks, money orders or purchase 
orders from qualified firms or institutions. Pricing 
and availability subject to change without notice, 
International sales in U.S. funds only. COD's 
include 2596 with order. 


Quality Computer Parts 
P.O. BOX 743, DEPT. B1 
CHATSWORTH, CA 91311 
Telephone (213) 882-3142 
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Allows Up to 256 Software Con- { 
trolled Memory Banks! * Our Most 
Advanced 16K Add-On Board. е 
А & Т Factory Direct Price: І 
SEE а ав. $224.00 в 
-E E each $214.00 | 
ION MET CT each $204.00 i 
One Year Warranty 
DON'T PAY MORE! 


The next 3 lines apply the transition 
rules as a series of logical operations. 
I refer to this as the "shake and bake" 
algorithm. 


The advantage of using APL 
becomes evident when we modify the 
program to achieve Life After Death, 
(LD1), as shown in listing 2. All we 
have to do is replace line 3, whichis a 
do-nothing line in MIL, with a new 
line. This defines the hereafter, H, as 
the negation of the pattern, P, rotated 
1 cell to the left. This is done with the 


built-in editor, which is a standard 
feature of APL. The new variable 
joins the logical operations in line 9. 
OLD represents survivors; NEW and 
H represent births; P and H represent 
those whose time has not yet come. 
Note how closely the coding follows 
the concept (negate, rotate). It’s easy 
and fast. Another advantage is the 
ease of display manipulation. 

Preliminary experiments with these 
two programs, MIL and LD1, reveal а 
weakness in Life After Death. While 
one-dimensional patterns usually 
settle down to oscillating forms, the 
LD1 forms become stationary objects 
with a tendency to drift to the right of 
the screen (see figure 3). Failure to 
generate interesting patterns by a sim- 
ple extension of one-dimensional Life 
is another example of a long known 
fact—it is difficult to improve existing 
Life systems. This applies to Millen's 
simplified system as well as to Con- 
way's two-dimensional Life. The re- 
mainder of this article explores ways 
out of this difficulty. Some of the 
suggestions may well apply to the 
standard game of Life. 

Before we discuss the addition of a 
netherworld, it is worth noting that 
we are dealing with a generalization 
of the game of Life. We are adding 
parallel structures with their own 
transition rules and with rules for in- 
teraction between the structures. In 
the present case, we have two or three 
parallel, interacting, one-dimensional 
spaces. Theorists may be quick to 
point out that Life After Death is 
equivalent to a simple one- 
dimensional Life with more than two 
states for cells and with more com- 
plex transition rules. Thus, the states 
"on" and "off" are augmented by the 


states "off but candidate for оп” and 
"on but candidate for off." There are 
practical advantages with the present 
approach—ease of handling and pat- 
tern-generation spinoffs. We can, for 
example, print only the hereafter or 
netherworld Life-lines (by replacing P 
in line 4 of LD1 [listing 2] with H, for 
example), or we can combine the dif- 
ferent Life-lines in various ways for 
display effects. Note the simplicity of 
specifying a display. An array of 
characters is indexed by an array of 
integers with the result taking the 
shape of the indexing array. 

The introduction of a netherworld, ` 
N, brings complications. To speed 
things along, we will use a cellular 
theology of heaven and hell. As 
creators of such a system, we now 
face difficult choices. Shall hell be the 
negation of heaven or the reversal? 
Shall it drift or rotate in the opposite 
direction and how far? There are 
more problems. Shall dead cells go to 
one place or the other or both if 
vacancies exist? Shall the spirits of the 
newborn come only from heaven, or 
shall the innocence of the newborn be 


corrupted from below? After some 
experimentation, LD3 and LD6 
emerged as interesting for pattern- 
generation potential. They are shown 
in listing 2 and are compared with 
MIL and LD1 in the last two columns 
of figure 3. 


LD3 leans toward a variety of 
oscillators and stationary forms, 
while LD6 leans more toward sta- 
tionary forms with some tendency for 
wider growth. Both of these triple- 
line forms of Life allow birth if an 
adjacent cell is occupied in either 
heaven or hell. Both of them also 
require an opening in at least one of 
the parallel lines for an otherwise 
allowable death to occur. They differ 
in that hell for LD3 is a combined 
negation, reversal, and rotation of 
one cell to the right. LD6, on the 
other hand, sees the netherworld as a 
simple contrary rotation of the 
heavenly pattern 2 cells to the right. 
These modifications are shown in line 
3 of LD3 and LD6 in listing 2. The 
birth and death consequences show 
up in line 9. To assist in the inter- 

Text continued on page 332 


Listing 2: These APL programs for four different Life systems differ in lines 3 and 9 
only. Program MIL gives the same results as the BASIC program in listing 1. LD1 adds a 
hereafter, H. LD3 adds a netherworld, N. LD6 does the same, but defines N differently 
(see text). The influence of the parallel N- and H-lines is determined in line 9 of each 
program, 


DISPLAY 'MIL' 
OVE-S MIL P 
1 »0x122p,59-«(109) , (1+5) Горе«,Р 
2 R-0oP-(1*S)p((f0.5x(1*5)-0pP)p2-0),Pz'1' 
3START:X<'' 
4 Det П'[Р+1],' 1, 6 


5 +0x1(G*G+1)> 1%1р5 
6 SUM-«/[1]2 1 1 2 O(4,pP)pP 
7 OLD«(2=SUMxP)vu=zSyMxP 
8 NEW+(2=SUMx~P)Vv3=SUMx~P 
9 P+OLDVNEW 
10 +START 
V 


DISPLAY 'LD41' 
OVE-S LD1 P 
1 >0х12%р,5<(1р5),(1%5)Гр,Р 
2 В+0рР+ (1+5) р( (Го. 5х(1+5) - ор) о7+0) ,Рр='1' 
3START: Н+1ф~Р 

Ге" LT’ ieetl.,” "TE 
+0xı(G+G+1)> 1%1р5 
SUM++/[1]2 1 1 2 ф(ч,рр) ор 
OLD+(2=SUMxP)vu=SyyxP 

NE W+(2=SUMx~P)v3=SUMx~P 
P«(PAH)V(NEWAH)VOLD 

>START 
V 


DISPLAY 'LD3' 

0OVE-S LD3 P 

1 >0х12ғ%р,5<(105),(1%5)Горе«,Р 
2 р+0рР+ (1+5) р( (Го. 5х(1+5) - ор) рб+0) , р='1' 
35ТАРТ:М< 1b66~8<16~P 

Пе" D'[P*11],' "Lv 
-0x1(G-G*1)» 1*103 
SUM-*«/[1]12 1 1 2 6(4,pP)o0P 
OLD- (2:SUMxP) vus SUMxP 

NE W<(2=SUMx~P)V3=SUMx~P 

P+ (PAHAN)V(NEWAHVN)VOLD 
+START 
V 


DISPLAY 'LD6' 
OVR«+S LD6 P 
1 >0х12%р,5<(105),(1%5)Горе«,Р 
2 R-0pP-(1*S)op((l[0.5x(1*4S)-oP)nG-0),Pz'1' 
ISTART: N+ 208-10-Р 
П+' П'[Р+1],' ' 4G 
-0x1(G-G*1)» 1410S 
50М++/[1]2 1 1 72 6(4,pP)pP 
OLD+(2=SIMxP)vu=SiMxP 
NEW-(22SUMx-P)v3-2 SUMx-P 
Pe-(PAHAN)vV (NEWAHVN) VOLD 
-START 


оошочоог 
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Text continued from page 330: 


pretation, the three phrases in line 9 
of LD3, for example, can be read as: 


e Cells whose time has not yet come 
(P, H, and N) 

e Cells that are newborn (NEW, H, or 
N) 

e Cells that survive (OLD) 


The use of the reversal operation 
(backward order) in LD3 leads to an 
interesting property. The uniqueness 
of a pattern is determined not only by 
the sequence of on and off cells, but 
by its position with respect to the 
wrap-around point or "ends" of the 
Life-line. This is shown in figure 4 
where the patterns 1011100, 0101110, 
and 0010111 are compared using 
LD3. Another point to note with cir- 
cular or wrap-around Life is that the 
number of elements and their parity 
(odd or even) will modify the results 
when interacting patterns crowd the 
available space and approach the 
wrap-around point. Things get more 
interesting and complicated with 
larger patterns and Life-lines than are 
shown here. Many continue to evolve 
after a few dozen generations. These 
are left for the interested reader to 
explore. For those lacking access to 
APL, it will be necessary to modify 
the BASIC program accordingly. 
While not terribly difficult, it will 
take much more time and effort. 
Although APL has its problems, 
when it comes to speed of creating an 
application and maintaining (modify- 
ing) it, it has no peer among 
languages. 

Now what about pattern genera- 
tion? Many possibilities are open to 
us using what we have developed 
here. One scheme would be to fill the 
screen, then select a different pattern 
by program every time the scan starts 
at the top of the screen. Alterna- 
tively, a new pattern could be created 
by some random change in the pat- 
tern of the first video line. Likewise, 
the graphic characters can be changed 
on each new full screen cycle. 
Another variation would be to switch 
algorithms. Strong symmetries can be 
produced by running the reversed 
order line display on each half, 
quarter, and so on, of the screen. If 
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П 00 000 0 
00 0 000 0 
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Figure 3: Comparison of the four APL Life systems using four simple starting patterns. 


The Life-lines are 15 cells wide and were run for 14 generations, 


the routines are implemented in 
machine language, they will change 


a 
ы ес 
z 2 much faster. Generally,this makes 
^ ч patterns more interesting. It would 
= G also allow lines to be traversed up 
ш z and down at good speeds so that 
5 E лер ғ E A “Т ш GENERATION ZERO PATTERN changing borders or rectangles might 
be designed. The key to pattern 
0 П ШІ, 0 pa о | (0)000010111000000 generation ud a Т is that 
1 1 patterns аге evolved not by program- 
à ait Wa | — жайға ming their development. but by 
4 о a) 0 o 00000 0 м changing the input data. This is easier 
5 О 00 ПП П 5 than programming specific displays, 
4 о ш 0 КЛ И 6 and it may at times produce some 
: tam mn 00000 ч spectacular surprises. The monotony 
9 00 00 DO O 00 9 or limited variation that is 
10 0 00 0 П 000000 | characteristic of programmed 
Т қылы! "n displays is easily avoided with the 
13 00 00 0000 fas Life approach, 
14 0 OO 0 00000 14 Many people say that the game of 
ч 00 00 00 о 00 i Life is addictive. One purpose of this 
article is to show how you can study 
Life without spending entire days in 
0 0 000 0 000 о | 0000001011100000 front of your computer. For example, 
: ain tin Bon i I conducted trials of various triple- 
3 0 0 00 ooo 3 line Life systems while I went about 
4 00 0000 О O 0000 | 4 other business by writing short ѕирег- 
н ота T DU : visory programs (3 short APL lines) 
7 00 00 00 Dn oo ч that could grind out sequences of pat- 
8 0000 00 00 O 8 tern variations. I occasionally find it 
ы Ін : > aT 0 00 9 relaxing to experiment with 
ri 0000 00 d mgr. е Conway's Life. cula try to avoid the 
12 00000 00 oO 12 tube-trance syndrome by keeping а 
13 UU 0 0 D D 0 0 13 notebook on starting patterns and 
"s йй п : m jen я Қы PS Var pn T in 
ront of the tube. On suitable occa- 
sions, I let myself peek. If a bare piece 
of cardboard is too stark for you, 
f Un 000 00 000 : (010 00000101110000 аре] it something like “Conway 
2 ПП 000 ПП 000 2 Cage” or “Anti-Medusa screen.” 
3 їй 000000 D 0 0000 | 3 One final observation оп the рате 
: n ] ү: и nn 00 : of Life We all have had the 
6 0 0000 0 ПП 6 experience of demonstrating our 
7 ПП 00 0 7 home computer to non-computer- 
: i тын, ч type guests who just stand by and 
10 П П 00 xd yawn. I have found one sure-fire way 
11 0 DO O 11 to hold their interest: say nothing 
н i а Б ч about Life, simply draw their initials 
14 0 ü ПП 14 or even their names on the screen. 
15 0 00 П 15 Then hit the start key. The reaction is 


always the same, a cry or a gasp as 
they see the familiar lines suddenly 
disintegrate or explode into strange 
patterns. Now as you explain what 
your computer does, they won't be 


Figure 4: The results for Life system LD3 are sensitive to the relative position of the 
starting pattern, in this case 10111, and the parity (odd or even) of the number of cellsin 
the Life-line. This is a consequence of the reversal operation used in forming the H-line 
(see text); it's another simple way to generate display patterns. 


bored. You'll have their attention 
—they've just seen your machine do 
something magical. ш 
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System Review 


DOSPlus: 
Double-Density Operating 
System for the TRS-80 


Yvon Kolya 
POB 22 
Peterborough NH 03458 


Percom's Doubler, an add-on 
circuit board that allows your TRS-80 
to store and retrieve data from the 
Radio Shack disk drives in double- 
density mode, has been on the market 
for almost a year now (see the review 
"Percom's Doubler" on page 344 in 
this issue of BYTE). The board comes 
with Percom's Double-DOS (disk op- 


At a Glance 


Name 
DOSPlus Double Density 


Type of package 
Disk operating system 


Publisher 

Micro Systems Software, Inc 
5846 Funston St 

Hollywood FL 33023 

(305) 983-3390 


Price 
$99.95 


Medium 


5-inch disk, TRS-DOS compatible 


Documentation 
45 pages, 8: by 11 inches 


Computer 

TRS-80 Model I Level II with Expansion 
Interface, 5-inch disk drives, and Percom 
Double Density Board 


Required Hardware 
Percom Double Density Board (not sup- 
plied) 


Audience 
Programmers and owners of TRS-80 
Model I Disk Systems with Percom's 


erating system), an adaption of Radio 
Shack's TRS-DOS that lets you use 
the doubler board without buying a 
DOS from another source. 

Double-DOS is simply Radio 
Shack's TRS-DOS with the BACK- 
UP, FORMAT, and COPY commands 
altered to operate in double-density 
mode. The COPY command has been 
changed to let you use special syntax 
to specify when you are going to 
transfer files to and from single-den- 
sity DOS disks. Thus, as soon as you 
have installed the board and turned 
on the system, you can immediately 
enter double-density mode. 

The disadvantage of the DOS sup- 
plied by Percom is that you can only 
use double-density formatted disks; 
single-density disks cannot be mixed 
with double-density disks. You can 
transfer files to and from single-den- 
sity disks, but you cannot read data 
files, read the directory, or use the 
disks in any other way while running 
Percom's double-density DOS. 

There is, however, another double- 
density DOS on the market that can 
do this and more: DOSPlus is a com- 
plete rewrite of TRS-DOS. Available 
from Micro Systems Software of 
Hollywood, Florida, it is a double- 


density DOS that not only outper- 


forms Percom's double-density DOS, 
but also outperforms most of the 
single-density DOSs. DOSPlus has all 
the features of TRS-DOS (and Per- 
com's Double-DOS), so I won't detail 
the duplicate functions. Instead, I will 
focus on the additions to TRS-DOS 


Master Card/Viaa 714-770-3043 
No Sales West Of The Rockies 


by DOSPlus, beginning with the LIB 
(library) functions. 


Double Density Board 
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Let your customers know that you mean 
business - show with 


Comp-U-Con 


The schedule of shows will be 1981 
Cleveland, Ohio — August 14-16 

Milwaukee, Wisconsin — August 20-23 

St. Paul, Minnesota — September 9-11 
Detroit, Michigan — September 24-26 
Pittsburgh, Pennsylvania — October 1-3 

St. Louis, Missouri — October 15-17 

Dallas, Texas — October 22-24 

Los Angeles, California — November 8-10 
San Francisco, California — November 19-21 
Denver, Colorado — December 3-5 


This years biggest events!! ү 


I З 
[| 
; ^ 


о оомо ольш м — 


Comp-U-Con Company presents — 10 Home and Business Computer Festivals — From Coast to Coast. 

These shows will be directed toward the home user/hobbiest and small businessman and will be promoted by a full scale publicly 
appealing package of inducements — such as speakers on subjects of particular interest to the targeted groups and a drawing for a 
$3000.00 computer system. 

If your company has an interest in greatly increasing its sales this fall and does business within a 300 mile radius of any or all of the 
targeted cities. These shows are exactly what your looking for. 

You may participate on two levels. You may either purchase Booth space, in which you can present and demonstrate your goods 
directly to the public, or you can purchase advertising space in each shows handout brochure that will be given to all that attend. 

The average attendance is expected to range from 20,000 up to 35,000 people with additional information going out by mail to those 
who can't attend. 


Please Call or Write today for complete details and costs. Write to — The Weston Research Institute, P.O. Box 175, 
Waverly, ІА 50677 or Call Jeff Weston, Collect at (319) 268-1953. 


Note - Because of limited space availability, an early reservation is recommended to assure you of space. 
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** For The 
NERAL 


The Micro Computer General 85 


FOR USE IN: 
e OEM Industry * Laboratory 
* University ¢ Home 


The General is а 4.5"x6.5" single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 
Its compact size allows for easy integration into 
already existing equipment, and provides an 
excellent nucleus when designing new products. 

User communication is accomplished through 
the General's "Expeditor" system monitor. The 
Expeditor residesin a 2K EPROM, and features 15 
commands and 18 utility routines to facilitate 
program development. An instructional user's 
manual is provided with every unit. 


HARDWARE FEATURES 
* B085 CPU (10056 software compatible with 8080) 
* 2K bytes of EPROM (containing the EXPEDITOR system 
monitor) expandable on board to 4K bytes. 
* EIA serial port (50-19.2K baud) 
* 22 programmable I/O lines 
* Software controlled 14 bit counter and timer 
* 3 priority interrupts 
* 2 non-maskable interrupts 
256 bytes of programmable memory expandable on board to 
2K bytes of either STATIC Ram or CMOS Ram 
" On board data bus buffers for system expansion 
* Parallel I/O ports available at on-board sockets 
* Address, data and control bus available at edge connector in 


» 


addition to 6 spare pins. 
* Ample on-board prototyping space 
* Small size (4.5" x 6.5") 


SOFTWARE FEATURES 
EXPEDITOR—2K SYSTEM MONITOR 
• 15 System commands (Substitute, Move, Display, Fill, Kill 
echo, Examine registers, Insert, String search, Assemble code, 
Disassemble code, Read, Write, Binary load, ASCII load) 


e 18 Utility routines including Terminal !/O routines, Test and 
compare routines, Code check or convert 


e Download commands. Read, Binary load, ASCII toad will give 
the user three different data formats of downloading data 
directly into the Ram of the computer. This will allow the user to 
develop his software on a larger computer, then use the MCG-85 
as the "execution vehicle" of software. 


e Automatic baud rate selection 


HARDWARE & POWER REQUIREMENTS 

The General requires +5 +12 volts power supply (+12 volts 
required only for RS232 Transmitter interface) and a Terminal 
for complete system operation (Hex Keypad version will be 
available shortly). The power requirements are 4-5 Volts at 500 
MA and +12 —12 at 50 MA, 


PRICING INFORMATION 


The General MCG-85 (kit) ........ $ 99.00 
The General MCG-85 

(assembled and tested) ......... 135.00 
2K Expansion ROM ................ 5. 
2K ОМОВВАМ.................... 50.00 
2K Expansion RAM ................ 20.00 
3 Voltage Power Supply............ 59.00 
Edge Соппесїог.................... 6.00 
Data Bus Buffer Expansion......... 10.00 


Line Assembler (on 2716 EPROM) .. 35.00 
Disassembler (on 2716 EPROM) .... 35.00 
Expeditor Monitor Listings 

(Manual) 


Send check or money order, or charge to VISA/MASTER 
CHARGE card number. Add $4.00 for shipping and handling. 
COO fee extra. New York residents add 8% sales tax. 


* |n kit form, single quantity, introductory offer good till 
August 31, 1981. Dealer inquiries invited. 


ATLANTIS COMPUTERS 
Division of Atlantis Computerized Services 
31-14 Broadway, Astoria, NY 11106 
(212) 728-6700 
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DOSPlus Commands 

The LIB command clearly shows 
the additions that have been made by 
DOSPlus (see table 1 for a compari- 
son list of the library functions sup- 
plied by TRS-DOS and DOSPlus). 
There are also alterations in some of 
the commands that are common to 
both operating systems. I'll start with 
those and then deal with the new 
commands. 

The first command usually given 
when a new disk is loaded is DIR 
(directory). With DOSPlus, instead 
of just getting the names of the entries 
in the disk’s directory track, you get 
each file's protection attributes; logi- 
cal record length, which is 256 for 
programs, 1 for ASCII (American 
Standard Code for Information Inter- 
change) files, and anything in be- 
tween for data files; the number of 
logical records used by the files; the 
number of sectors occupied by the 
files; the number of granules used by 
the files; the number of segments each 
file is broken into; and the position in 
the last sector of the end-of-file byte 
(see listing 1). At the bottom of the 
directory display is a final line that 
indicates the number of free (unoc- 
cupied) granules left on the disk, and 
what that equals in actual bytes. 

Also, some changes have been 
made in the parameters allowed by 
DOSPlus. In TRS-DOS you can 
specify: 


DIR 31 (S,L,À) 


where S means display system files in 
addition to normal files, I means dis- 
play invisible files in addition to nor- 
mal files, and A means display the in- 
formation on all the files. 

In DOSPlus you can specify: 


DIR :1 (S,1,D,P) 


where S means display system files in 
addition to normal files; I means dis- 
play invisible files in addition to nor- 
mal files; D means display all those 
files in the directory that are currently 
considered dead files, in addition to 
the normal files (dead files are files 
that have been KILLed; they can be 
recovered if you haven't written a 
new file over the dead file); and P 


means send the directory display to 
the line printer. Typing in DIR alone 
under DOSPlus displays all visible 
files, statistics, and free disk space in 
granules and bytes. 

The next major difference is in the 
FREE command. Rather than give the 
number of available free granules in 
the disk drives, DOSPlus gives an 
actual map of the disk drive specified, 
clearly labeling those granules used 
by the directory (a D is displayed), 
and by programs or data files (an X is 
displayed). Unused granules have 
only a period displayed (see listing 2). 

Another improvement is in the 
COPY command. It is not necessary 
to repeat the name of a file to copy it. 
For example: 


COPY MYFILE/CMD:0 :1 


does the same thing as the TRS-DOS 
command: 


COPY MYFILE/CMD:0 TO 
MYFILE/CMD:1 


TRS-DOS DOSPlus 
APPEND 
ATTRIB 
AUTO 


APPEND 
ATTRIB 
AUTO 
BREAK 
BUILD 
CLEAR 
CLOCK 
CONFIG 


CLOCK 
COPY 


DATE 
DEBUG 
DEVICE 
DIR 


DUMP 


FREE 
KILL 
LIB 
LIST 
LOAD 
PRINT (handled by LIST) 
PAUSE 

PROT 

RENAME 

HS232 

TIME 

VERIFY 


PROT 
RENAME 


TIME 
VERIFY 


Table 1: Comparison of functions pro- 
vided by Radio Shack's TRS-DOS ver- 
sus those provided by DOSPlus. 


Power-up or power-down, your computer always 
knows the time, exactly, with Digital Pathway's Timing 
Control Unit (TCU). Even during extended power inter- 
ruptions. Rechargeable battery payed makes our TCU 
immune from power failure of any kind. For as long as 
three months. And an on-board crystal-controlled 
oscillator ensures supreme accuracy. 

No matter what model tomputef you have, you'll 
find our TCUs offer many features that make living 
with computer timeouts less complicated. And some 
models can even be set to initiate an interrupt at a 
chosen date and time. Or at specified intervals. 

Find out how we can help make your time more 
productive. Call or write Digital Pathways today for 
more information at 1260 L'Avagifla, Mountain View, 
CA 94043. Telephone (415) 969-7600. 

TWX: 910-379-5034. 


NOW YOU'RE SAFE FROM COMPUTER 


*PDP-11 and LSI-11/2 
are registered trade- E — 
marks of Digital Equip- ет 
ment Corp. Others + TE i 
listed are trademarks, 4 % 

pex t of Intel Corp., Motorola Inc., Hewlett-Packard, 
Lockheed Corp. and Computer Automation Inc. 


*PDP-11 TCU-100. 


TCU-150 $480 
*LSI-11/2 TCU-50D $325 
* Multi-Bus TCU-410 $325 
*EXORcisor TCU-68 $325 
*HP 2100 TCU-2100 $395 
“Lockheed SUE TCU-200 $550 
*Naked Mini TCU-310 $385 
Any Model Computer SLC-1 $640 | 
(RS-232/20mA) | | 
DIGITAL PATHWAYS 


TIMEOUTS EVEN AFTER THE POWER GOES. 
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The 
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W modem with exclusive AT" 
- acoustic cups, crystal controlled 


oscillator, and built-in, 
diagnostics and indicators. It's 
packaged inside an attractive in- 
jection molded case..and we 
stand behind the STAR with a 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, 
ATARI, and NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 
U.S. or European frequencies. 


d AN INT " FD, 
OFF 51 


Available throughout the 
U.S., Canada, and Europe. For 
information and nearest dealer, 
call (408) 734-9810 or TWX 
910-339-9519. 


PRENTICE 


Prentice Corporation 
266 Caspian Drive 
Sunnyvale, CA 94086 
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Listing 1: An example of the DOSPlus directory function. 


DIRECTORY DRIVE: O BOS 3.46 — 04722/81 — 3.2 
FILENAME . ATTRE LRL #LOG #PHY #GRN #SEG FOF 
TRASIC CMD NXU 256 16 16 4 1 120 
DISKZAP CMD NxUS 296 11 11 3 1 166 
COM64768 OBJ МҰХО 256 5 3 1 1 Q 
LISTER CMD NXXO 296 21 21 = 1 Q 
TRANSFER CMD NžUS 296 4 4 1 1 2 
CRUNCH CMD NxUS 256 3 3 1 1 69 
CLRFILE CMD NxUS6 296 2 2 1 1 155 
DISKDUMP CMD NxUS 296 4 4 1 1 84 
SPOOL CMD NX US 296 5 о 1 1 95 
СОРУ1 CMD N*U6 296 4 4 1 1 144 
PURGE CMD NxUS 296 5 45 1 1 70 
COMPARE NXXO 296 12 12 a 2 56 
RESTORE CMD NxUS6 296 E E 1 1 90 
BASIC CMD NXxXXO 296 24 21 3 2 47 
TT. 18 GRANS, 22 К XXX 
Listing 2: An example of the DOSPlus FREE function. 

Free space map — Drive Q 
00-06: ЕТІ ІН. ,. et EBS ww... 
O7=—135 гнили аии тиа ! w a Ғы.» 
14-20: ХХ XxX'xx'bDe xxt ХХ! ХХ 
23-27: X X Т ХХ Т ХХ ' X X !' XX FE X X '! X X 
28-54: X X ! X X ! X X ! X X ! .. ! .. !' „ « 


There are other improvements but 
they are minor. 


New Library Commands 

BREAK lets you disable the break 
key to prevent people from using it to 
get into your programs. 

BUILD lets you build a file of DOS 
commands that can be executed one 
right after the other. You can build a 
file that can go from a "boot-up" all 
the way to running a BASIC program 
(and setting the memory size to pro- 
tect a machine-language program and 
any necessary disk buffers), without 
the operator having to do anything 
except press the Reset button. 

CLEAR is a simple command that 
sets all memory locations above hexa- 
decimal 7000 to 0. 

CONFIG lets you tell DOSPlus of 
any special system or drive configura- 
tions. You can modify the number of 
tracks on a disk from 35 to 80, set the 
track-to-track stepping rate of the 
read/write head of the drive, use the 
high-speed or reverse-video modifica- 
tions (if you have them), or specify if 
your drives are double sided. You can 
use this command, for example, to 
tell DOSPlus that you have an 80- 
track drive as drive 0, a 35-track 


drive as drive 1, and a double-sided 
40-track drive as drives 2 and 3, as 
well as take advantage of the high- 
speed clock modification you've. put 
into your computer. It will now 
"know" this each time you turn it on, 
giving you maximum effectiveness 
and efficiency. 

CREATE lets you allocate space to 
a file before you actually put any in- 
formation in it, thus eliminating the 
time required for updating the direc- 
tory when you use the file. As well, 
this helps to prevent the file from 
being "chopped up" into many seg- 
ments all over the disk. (Keeping the 
file together reduces drive-head seek 
time.) 

DO tells DOSPlus to execute a file 
constructed by the BUILD command. 
It can be used in the AUTO command 
structure. 

FORCE lets you route the I/O 
(input/output) between the different 
devices. You can force the computer 
to send all LPRINTs to the video 
instead of to the printer, for example. 
Or you can send the keyboard echo 
to the printer instead of to the video 
(handy when trying to do program 
documentation). 

FORMS is, by far, one of the most 
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Hayden's 

za APPLESOFT COMPILER 
. means Speed 

for your Apple il — 
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New! A PLESOFT COMPILER (Eiten) Hayden’s Applesoft 


Compiler will convert standard Applesoft programs into 6502 machine 
binary files, which can be B-Run, from three to ten times faster. It 
compiles code at user-specified address. The seventeen phase 


compiler provides a map of the program structure at the end of 
compilation. #08809, Apple II Disk, $200 


DISK CERTIFIER AND COPIER (Jacc Inc ) A handy 
utility program that certifies the acceptability of blank 
diskettes and rejects those with flaws. It also includes a 
fast machine language disk copying program that will 
work on single and dual drive systems. 07809, APPLE 
H Disk, $19.95 


LINE & VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross-reference of 
line numbers and variable names. 

07301, PET tape. $16.95 


RENUMBER & APPEND: Utility Programs for the 
Apple (Gilder) Renumber your App program and 
append a second program to the one in memory. 
03804, Apple II tape, $14.95 


REVIVE (Gilder) When a program is accidentally 
erased. REVIVE searches through memory and finds 
the information that enables it to restore the pointers that 
have been changed. 03604, Apple II tape, $19.95 


Hayden Book Co., Inc. 
50 Essex St. Rochelle Park, NJ 07662 


Please send me the software checked on a 
10-day FREE examination. At the end of that 
time, I will send payment, plus postage and 
handling, or return the software and owe 
nothing. On all prepaid orders, publisher pays 
postage and handling - same return guarantee. 
Residents of NJ and CA must add sales tax. 
Offer good in USA only. Prices subject to change 
without notice, Payment must accompany orders 
from PO Box numbers. Allow 4 to 6 weeks for 
delivery. Name of individual ordering must be 
filled in. 


[103504 0 04909 0 05208 0 08609 
О 03604 О 05004 О0О 05409 © 08809 
[103804 О 05009 О 05509 0 09009 

О 03904 0 05103 [105713 0 09109 

П 04609 О 05108 О 07301 0 09409 

G 04804 ГІ 05203 0 07809 СГ 09704 
Nimi s 
City/ State / Zip 
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APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibility. Contains 
9 useful subroutines: 1. REM Writer 2. PRINT Writer 

3. POKE Writer 4. Hexadecimal/Decimal Converter 

5. Line Counter 6. Renumber 7. Append 8. Byte 
Counter 9. Slow List/Stop List 

03504, Apple II tape, $29.95 


SLOW LIST/STOP LIST: Utility йт ссе for the 
Apple (Gilder) Start, stop, and contre the speed of 
your program with Apple ІГ5 game paddles. 03904, 
Apple If tape, $10.95 


PSEUDODISK (Neuschatz) This money-saving pro- 
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory at the 
same time which can be run from a catalog. 04804, 
APPLE Il tape, $24.95 


6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory. It is 
compatible with Hayden s ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. 

08609, APPLE II Disk, $39.95 


DISK CATALOGER (LeBar) Automatically maintains a 
cross-reference listing of all your programs. their location 
by disk number, their function and use. Catalogs. lists 
and sorts programs. 05203, TRS-80 Level II tape, 
$16.95; 05208, TRS-80 Level И Disk, $21.95 


FINPLAN: A FInancial Planning Program for 
Small Businesses (Montgomery) Allows you to enter 
data from a balance sheet into the program, to make as- 
sumptions about the future growth of business. and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data, the program revises all resulting data auto- 
matically. The disk version can be used only with 
TRSDOS version 2.3. 

05103. TRS-80 Level I] tape, $69.95; 05108, 
TRS-80 Level Il Disk Version, $74.95 


MAILING LIST (Tru-Data Software) Lists addresses. 
prints labels, allows for alterations and deletions, and has 
the capacity to make duplicate data file disks Can only 
be used with version 1.5. f 

05713, Heath Disk $49.95 


Apple is a trademark of Apple Computer Company, Inc . 
and is not affihated with Hayden Book Company. Inc 


DATA MANAGER: A Data Base Man t 
System and Malling List (Lutus) Store information on 
afloppy disk, and retrieve it quickly and easily by 
specific names. or by category. 04909, Apple II Disk 
Version, $49.95. 


PROGRAMMING IN APPLETM INTEGER BASIC: 
Self-Teaching Software (Banks & Coan) Teach 
yourself Apple Integer BASIC and control your own 
progress at all times with this interactive programmed in- 
struction format. 05004, Apple ІІ, tape, $29.95; 
05009, Apple II Disk Version, $39.95 


APPLETM ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM: An Assembler/Editor/ 
Formatter (Lutus) Write and modify your machine 
language programs quickly and easily. 04609, Apple 
П Disk Version, $39.95. 


SUPER APPLETM BASIC (Lutus) A structured BASIC 
that compiles into an optimized Applesoft or Integer 
BASIC program. 05409, Apple II Disk, $39.95 


Super FORTH (Виабее) This is a fast, high-level, 
expandable language that features integer and floating- 
point math, high-resolution graphics and string handling 
capability. 05509, APPLE ІІ Disk, $49.95 


OP-AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest 
appropriate op-amp types. Includes a choice of six 
op-amps, and the program will then determine if your 
selection of an op-amp will be acceptable within your 
chosen parameters. Can be updated to accommodate 
future op-amps. 09704, Apple 1! tape, $16.95 


DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFT (S-C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits 
to a full 21-digit precision on all functions in Applesoft 
compatible format. 09409, Apple H Disk, $49.95 


DAT A-GRAPH (Boyd) Aids in the preparation of 
graphs and charts. Numeric data can be entered into 
Data-Graph and used to create colorful one-, two-, 
or four-quadrant graphs. 09109, Apple II Disk, 
$49.95 


HISTO-GRAPH (Boyd) A calendar-based 

histogram or bar-graph production system. Allows the 
user to enter numeric data that relates to a date. and 
reproduces that data as a high-resolution histogram. 
09009, Apple II Disk, $29.95 


Available at your 
local computer storel 
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requested features of a DOS. Youcan 
set the number of lines on each page 
(for printing on special forms such as 
invoices); the number of characters 
on each line (nice if you have a 
132-column printer and only 80-col- 
umn paper). You can direct all nor- 
mal printer output to the RS232 serial 
port instead of to the printer port. 
(All the software that is needed to 
drive the serial I/O is built into 
DOSPlus.) DOSPlus even generates 
an automatic linefeed upon carriage 
return, for printers that don't have 
this feature. 


The Shining Star 


Bytesthe Bia Apple! 


MICROHOUSE NOW HAS WORDSTAR 
FOR APPLE Il AND TRS 80! 


= SIZZLING 
— —— SOFTWARE 


WORDSTAR Apple Version 

Finally, the 'Mercedes-Benz' of Word Processing 
Systems comes configured for one of America's 
favorite micros. Has all the features of the 
Standard WORDSTAR. Requires Microsoft's 
CP/M card, Videx Videoterm BO x 24 screen 
conversion card (or equivalent), and at least 48K 
RAM. 

List Price: $375.00 

Microhouse Price: $245.00/$40.00 

D MICPRO-WSAPPL 


MAILMERGE for Apple 

Custom type letters to whole lists of people, 
create documents using already existing 
paragraphs, write stock letters using 'ask 


variables' to insert names and addresses for one- 


at-a-time use. One of the most useful options on 
the market today. 

List Price: $125.00 

Microhouse Price: $85.00/$25.00 

L1 MICPRO-MMAPPL 


WORDSTAR 

For CP/M"-based systems other than Apple. 
Available for TRS80". 

List Price: $495.00 

Microhouse Price: $322.00/$40.00 

O MICPRO-WORDST 


MAILMERGE 

For CP/M®-based systems other than Apple. 
List Price: $150.00 

Microhouse Price: $110.00/$25.00 

О MICPRO-MAILME 


WORDSTAR CUSTOMIZATION 
Package includes manual and diskette. 
List Price: $150.00 

Microhouse Price: $95.00 

П MICPRO-WSCUST 


SUPERSORT | Apple Version 
List Price; $200.00 


Microhouse Price: $130.00/$40.00 
[1 MICPRO-SSIAPP 


SUPERSORT 1 

For CP/M®-based systems other than Apple. Can 
be used as a stand-alone program or can be 
linked to programs with a Microsoft format. 

List Price: $250.00 

Microhouse Price: $170.00/$40.00 

П MICPRO-SUSOI 


SUPERSORT II 

Stand-alone-only version of Supersort I. For 
CP/M®-based systems other than Apple. 
List Price: $200.00 

Microhouse Price: $145.00/$40.00 

О MICPRO-SUSOIl 


Software Manual 
& Manual/Only 


O ORDER-NUMBER 
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SAVINGS! 


DATASTAR 


List Price: $350.00 
Microhouse Price: $245.00/$40.00 
D MICPRO-DATAST 


WORDMASTER 
by MicroPro. 
List Price: $150.00 


Microhouse Price: $119.00/$35.00 
O MICPRO-WORDMA 


CBASIC 2 

by Compiler Systems. 

List Price: $120.00 

Microhouse Price: $85.00/$15.00 
О COMPIL-CBASIC 


BASIC 80 

Interpreter (MBASIC) by Microsoft. Versions 5.2 
and 4.51 included. 

List Price: $350.00 

Microhouse Price: $299.00/$30.00 

О MICROS-BASIC8 


BASIC COMPILER 

by Microsoft. Langauge compatible with MBASIC, 
but programs run 3-10 times faster. Includes 
MACROSO. 

List Price: $395.00 

Microhouse Price: $330.00/$30.00 

О MICROS-BASCOM 


STACKWORKS FORTH 

For ZBO or 8080 (specify). Includes source and 
assembler. 

List Price: $175.00 

Microhouse Price: $140.00/$30.00 

П SUPERS-FORTH 


SSS FORTRAN w/RATFOR 

Full ANSI '66 plus extensions. RATFOR compiles 
into Fortran: write structured code but keep the 
advantages of Fortran. Requires 32K. 

List Price: $325.00 

Microhouse Price: $280.00/$35.00 

П SUPERS-FTNRAT 


TCS/Atlanta INTERACTIVE 


ACCOUNTING SYSTEM 

for small businesses. Ver. 5.0. Each package can 
be used alone or post automatically to the 
General Ledger. Compiled version (nosupport 
language req.) Price listed is per package. 
General Ledger, Accounts Receivable, Accounts 
Payable, and Payroll packages now available. 
Requires 48K RAM, 132 col. printer, 24 x 80 
CRT,and CP/M*. 

List Price: COMPARE AT $530.00 

Microhouse Price: $79.00/$25.00 

D TCS-ACCTCM 


ALL FOUR TCS PACKAGES (compiled) 
ListPrice: Compare at $530.00 

Microhouse Price: $269.00/$90.00 

O TCS-ALLACM 
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PAUSE halts program execution 
(usually a file being executed by the 
DO command) so the user can per- 
form a needed operation such as in- 
serting a data disk. It can be executed 
from BASIC by using the CMD " " 
command. 

5232 automatically prints out the 
switch settings of the IRS232 board. 


DOSPlus Utilities 

The BACKUP utility works essen- 
tially the same as the BACKUP sup- 
plied with TRS-DOS except it is pos- 
sible to BACKUP a 35-track disk to a 
40-, 77-, or 80-track (or any number 
in between) disk, without losing the 
additional tracks. This means that 
although you have purchased а 
35-track DOS, you can convert it to a 
40-track DOS simply by using FOR- 
MAT to make a 40-track disk, and 
then using BACKUP to move all of 
the system files, utility files, and any 
other files on your 35-track disk, to 
the 40-track disk. You can also 
reverse the procedure and BACKUP a 
40-track disk to a 35-track disk. If 
you have used only 34 tracks of your 
40-track disk, this will work without 
problems, but if you have used all 40 
tracks of your 40-track disk, then you 
will lose those files on the last 5 
tracks. 

FORMAT is similar to the TRS- 
DOS; the difference is that DOSPlus 
asks you how many tracks you want 
to format onto the new disk. Any 
number from 35 to 80 is acceptable. 

CLRFILE is an interesting utility 
that lets you set the contents of a 
disk file to all Os, achieving the results 
of KILLing a file without altering the 
file's directory entry. The end result is 


as if you used the CREATE command 
to preallocate space to a file. 

COPY] allows single-drive owners 
to copy a file from one disk to 
another without keeping a system 
disk in drive 0. 

CRUNCH is a compression utility 
that removes unnecessary blanks and 
REM statements from a BASIC pro- 
gram. CRUNCH will ignore lines 
containing DATA statements to 
preserve the integrity of any string 
DATA. Unlike all the other compres- 
sion utilities, this one is executed 
from DOS and reads the BASIC pro- 
gram file and writes it back to the 
disk under a new name. Thus, you 
have two files on the disk instead of 
one—your source file and your new 
file. 

DISKDUMP is a machine-language 
program for displaying and modify- 
ing files on the disk. 

DISKZAP is a powerful disk 
editor. It is similar in many ways to 
Apparat's Superzap. It lets you put 
all Os in disk sectors, copy sectors, 
print them, verify them, format a 
disk, and display and modify sectors. 

PURGE takes the drudgery out of 
removing files from your disk. When 
you type and enter PURGE, DOSPlus 
will list each file in the directory, one 
at a time, followed by a question 
mark. If you type Y, then that file 
will be deleted from the directory. If 
you just press ENTER, then nothing is 
done to that file and the next one is 
listed. 

RESTORE is an emergency use 
utility. It recovers files that you've ac- 
cidentally KILLed. It cannot recover 
files that have been overwritten by 
SAVEs or DUMPs that you've done 
since you KILLed the target file. 

SPOOL is good for handling large 
amounts of printer output when you 
don't want to tie up the computer. 
This program sets up a buffer in 
memory (you set the size when you 
call up this utility) in which output to 
the printer is stored as it is generated. 
This buffer is dumped to the printer 
as fast as the printer can accept it, but 
if the program is generating data 
faster than this, the buffer holds the 
data until it can be printed. This 
allows more efficient use of the com- 
puter's time, since it no longer has to 


Microhouse: __ — 
Land of the Rising 


EPSON 2:52 


EPSON MX70 

includes Graftrax |! dot-addressable graphics. 
Monodirectional. 80 cps. Adjustable tractor. 
Parallel version only. 

List Price: $450.00 

Microhouse Price: $378.00 

О EPSON-MX70 


EPSON MX80 

With its ingenious removable printhead, 
bidirectional and logic seeking, adjustable tractor, 
fine print quality. Parallel interface can be 
converted to RS232, IEEE 488, Apple, or Atari. 
List Price: $645.00 

Microhouse Price: $479.00 

О EPSON-MX80B 


EPSON MX80 Serial Version 
ListPrice: $720.00 
Microhouse Price: 
[] EPSON-MX80BS 


EPSON MX80 FRICTION FEED 

Includes tractor and friction feed plus Graphics 
Package. Parallel version. 

List Price: $745.00 

Microhouse Price: $569.00 

D EPSON-MXBOFP 


EPSON MX80 FRICTION FEED Serial 
List Price: $806.00 

Microhouse Price: $641.00 

О EPSON-MX80FS 


EPSON APPLE INTERFACE 
with Graphics ROM. Includes cable. 
List Price: $139.00 

Microhouse Price: $89.00 

П EPSON-APPLE 


APPLE GRAPHICS SOFTWARE 
for Epson equipped with EPSON-APPL. 
List Price: $39.95 

Microhouse Price: $34.00 

D EPSON-TYMAC 


VIDEX VIDEOTERM SPECIAL! 

Board converts your Apple screen display from 
40 x 24 upper caseonly to 80 x 24 upper and 
lower case. Supports Apple PASCAL and 
MICROSOFT softcard. Purchase VIDEOTERM 
with WORDSTAR and save $75! If purchased 
separately $290. 

List Price: $345.00 

Microhouse Price: $270.00 

D VIDEX-VIDEOT 


$542.00 


PRICES AND SPECIFICATIONS SUBJECT TO 
CHANGE WITHOUT NOTICE 


CP/M is a registered trademark of Digital Research 
UNIX is a registered trademark of Bell Labs 

APPLE is a registered trademark of Apple Computers 
ТН580 is a registered trademark of Tandy Corp. 
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HOT 
HARD-TO-BEAT 
HARDWARE! 


DIABLO 630 

letter-quality printer uses plastic and metal print 
wheels. Fewer working parts mean less down 
time. 40 cps bidirectional, logic-seeking. Tractor 
$225 extra. 

List Price: $2710.00 

Microhouse Price: $1999.00 

O DIABLO-630RO 


C. ITOH STARWRITER | 

Letter quality printer uses Diablo plastic 
printwheels and ribbons. 25 cps bi-directional, 
logic-seeking. Self-test. Friction feed. Parallel 
interface. 

List Price: $1895.00 

Microhouse Price: $1431.00 

O CITOH-STARI 


STARWRITER | Seria! 

List Price: $1960.00 
Microhouse Price: $1502.00 
D CITOH-STARSI 


IDS PAPER TIGER 560 


List Price: $1695.00 
Microhouse Price: $1464.00 
О 108-560 


IDS PAPER TIGER 460 
List Price: $1295.00 
Microhouse Price: $1072.00 
О 108-460 


IDS PAPER TIGER 445 

New ballistic-type print head, monodirectional, up 
to 198 cps. 

List Price: $795.00 


Microhouse Price: $596.00 
О 105-445 


MORROW DISCUS M10 
10 Megabyte hard disk subsystem. Incl. CP/M® 
2.2 


List Price: $3695.00 
Microhouse Price: $3062.00 
О MORROW-DISM10 


MORROW DISCUS 2D 

8 inch single-sided double-density floppy disk 
drive subsystem. Includes CP/M® 2.2 and 
MBASIC. 

ListPrice: $1199.00 

Microhouse Price: $995.00 

O MORROW-DIS2D 


CALL OR WRITE FOR FREE CATALOG 


SHIPPING: Add $5 per manual or software package. 
Add $2.50 for COD orders. Call for shipping charges 
on other items. Pennsylvania residents add 6 per cent 
sales tax. 


Microhousé 


Р.О. BOX 4988 
BETHLEHEM, РА 18016 
(215) 868-8219 
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stop and wait for the printer to catch 
up with it. In addition, if the buffer is 
likely to be overfilled itself, you can 
specify a disk file that will be used to 
store data. 

TRANSFER moves all the user files 
on one drive to another in one com- 
mand, instead of typing in COPY for 
each file. 


DOSPlus BASIC 

DOSPlus is sold with two different 
BASICs on the disk. Both are written 
in Z80 Assembly Language code, un- 
like Microsoft BASIC that is written 
in 8080 code. It has many advantages 
over the BASIC sold by Radio Shack 
(and Percom). You can: 


SUPERBRAIN QD’ 


SuperBrain users get exceptional performance for just a fraction of what 
they'd expectto pay Standard SuperBrain features include: two double 
density mini-floppies with 700K bytes of disk storage, 64K RAM to handle 
even the most sophisticated programs, a 
CP/M® Disk Operating System with a high 
poweredtext editor assembler, debugger 


and a disk formator. Truly incredible per- 
formance. All in a single, smart looking, 
self contained desktop unit. 


CP/M is a registered trademark of Digital Research. 


NEC Spinwriter 5540 RO 

- high speed letter quality 

- with tractor feed 
Texas Instruments TI 840 

«with complete option package 
Okidata M83 

- program-selectabie fonts 

-graphics—64 shapes 

- bi-directional with buffer card 
Hi-speed buffer card for Okidata 


=ч 


САР 1 


IDEAL PRINTERS 
FOR THE SUPERBRAIN 


eLoad BASIC with no protected 
memory and no disk-file buffers: 
« BASIC» 

eGo from BASIC to DOS, and then 
reenter BASIC without losing your 
program: <BASIC*> 

eLoad BASIC and automatically 
RUN a program: <BASIC filespec > 
eLoad BASIC and reserve disk-file 
buffers: <BASIC —F:2> 

eLoad BASIC and protect memory: 
<BASIC —M:64000» 

eDo 3, 4, and 5 together: « BASIC 
filespec —F:3 —M:60000» 


Any DOS command can be ex- 
ecuted from BASIC by typing 
CMD"DOS command". (This works 


92995. 


52625. Accounts Payable 
Payroll 
General Ledger 
$1795. $199. each, all four only $699. 
Coastal Job Costing $499, 
$995, designed especially for contractors 
Amortization Schedule $59. 
Real Estate Analysis $99. 
$199. Entire Software Package $1199. 


COASTAL SOFTWARE 


DESIGNED FOR THE SUPERBRAIN 


Accounts Receivable 


internally or externally to a 
program.) You can move a line from 
one place in a program to another 
without having to type it in again: DI 
xxxx,yyyy moves line xxxx to a new 
line numbered yyyy. You can dupli- 
cate a line: DU xxxx,yyyy puts a du- 
plicate of line xxxx at a new line num- 
bered yyyy. The RENUMBER com- 
mand allows renumbering of all or 
part of any BASIC program. 

You can add data directly to the 
end of a sequential file without 
having to read the entire file into 
memory first: OPEN"E",1, "filespec." 
Sector deblocking of file records is 
supported іп random-access files: 
OPEN"R" 1, "filespec",xx where xx is 


Coastal Computer Systems, Inc. provides complete installation infor- 
mation and guarantees on all systems. We also offertechnical support 
by phone, 5 days a week. Letus puta SuperBraintoworkforyoutoday. 


Dealer, OEM and Institutional inquiries welcome 
 Compustar "dealers in North and South Carolina 
: S.C. residents add 4% sales tax 


COASTAL. - Visa and Mastercard welcome 


COMPUTER SYSTEMS, МС.) PO, Box 4535 · Hwy. 17 South - Surfside Beach - S.C. 29577: (803) 238-5193 


COASTAL— ON THE WAVE OF NEW TECHNOLOGY.” 
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any number between 1 and 256. 
Therefore, you can deal with any 
logical record length desired, 
regardless of the length of a physical 
disk sector. 

The TAB function has been fixed so 
that you can LPRINTTAB(101) and 
have the line printer correctly tab to 
the 10166 column of your paper. 
TRACE has been modified to control 
execution of a program by pressing 
«ENTER» each time you want the 
next program line to be executed. A 
variable and line number cross-refer- 
ence utility has been added to BASIC. 
And a new command, CMD"M", is 
now available. CMD"M" will auto- 
matically give you a list of all of your 
program's variables and their current 
values. CMD"M'" is a valid program- 
line command. It is easily the most 


Update 

Since this review was written, Micro 
Systems Software has released version 
3.3 of DOSPlus which contains several 
new features as well as some changes 
to original functions. Version 3.3 is 
available in three formats: single- 
density Radio Shack TRS-80 Model I, 
double-density TRS-80 Model I with 
the Percom Doubler, and double- 
density TRS-80 Model Ш. Except for 
some minor aspects of the system con- 
version (ie: single-density to double- 
density conversion) utilities and 
storage capacity, these three versions 
of DOSPlus are identical from the 
user's point of view. In fact, DOSPlus- 
equipped Model Ills and Model Is сап 
read each other's double-density disks. 

Several changes were made to the 
basic system configuration. The ver- 
sion 3.3 CONFIG utility no longer 
assigns a separate drive number to 
each side of a double-sided disk drive; 
it defines them as one drive with two 
sides, A and B. Thus, the user may 
have either four single-sided drives or 
three double-sided drives on a system 
(only three double-sided drives are 
supported because the select signal for 
the fourth drive is used as a side-select 
signal). Unlike version 3.1 DOSPlus, 
all disk drives on a given system gre 
assigned the same number of tracks. 

CONFIG also can access a mode 
where T RS-80 graphics characters may 
be directly transmitted to compatible 


powerful debugging tool a program- 
mer could have. 

Three main differences exist be- 
tween DOSPlus BASIC and memory- 
saving DOSPlus TBASIC (Tiny 
BASIC): BASIC gives you 35,978 
available memory locations; TBASIC 
gives you 40,205. TBASIC does not 
have expanded error messages 
(TBASIC says SN ERROR instead of 
SYNTAX ERROR). And TBASIC does 
not allow DOS commands from 
BASIC. 

Overall, DOSPlus is a well written 
and executed DOS. It includes many 
features not found on other DOSs. It 
certainly outperforms Percom’s 
Double-DOS. And even though 
you have to buy it as a separate unit 
from the Doubler board, it is worth 
the money, considering its power. Ш 


printers such as the Epson MX-80 and 
the Okidata Microline-80. 

Version 3.3 DOSPlus has an im- 
proved RS232 command that lets you 
alter as well as display the serial inter- 
face control parameters. You can 
specify the communications rate in bits 
per second, alter the format of a data 
word (number of stop bits, word 
length, and parity), and control the 
handshaking protocol for interfacing 
with virtually any RS232C-compatible 
device. 

The CLEAR command has been 
modified so that it clears memory 
starting at location 5700 hexadecimal. 

The MAP command shows the disk 
space allocated to each file on a disk, 
by track and sector. 

Ін "BASIC, а .CMD''REF , 
«parameter» command will 
immediately print a cross-reference by 
line number of all variables, keywords, 
or targets of GOTOs and GOSUBs 
(with optional hard copy) of any 
BASIC program in memory. A 
"LOAD filename, V' or "RUN 
filename, V' command placed in a 
BASIC program will execute or load 
the next BASIC program specified 
without destroying the contents of the 
variables used by the previous pro- 
gram. You can now easily pass data 
and arrays from one BASIC program 
to the next without having to write to 
the disk. ...KC 
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[me Primier 


ARISTO 
= OCI POLKS, 
Tel: (212) 278-9034 T for enquiries 


МЮ үү FRICTION/TRACTOR 

| MODEL call for $ 
FRICTION CONVERSION KIT 
for vour EPSON Tractor Printer $69 


OKIDATA - 


$ 899 $ 559 
The small, quiet, light, highly depend- 
able printer with three way paper hand- 
ling. Single shaeet/rallipin feed. 


Typewriter quality Daisy Wheel Printer 
Parallet or Centronics Interface *Diablo 
Wheels and Ribbons compatible 


MODEL 400 $429 
MODEL 800 $799 


TYMAC APPLE TO CENTRONICS 
INTERFACE CARD inc. CABLE $119.99 


MAXELL FLOPPY DISCS 


5" MDI $40 8” FDI $55 


(prices per 10 discs) 


European Dealer Enquiries to: 


NORTHAMBER LIMITED 


Great Oak House, Esher, Surrey, England. 
KT10 SBR Telephone: 0372 62071 


Hardware Review 


Percom’s Doubler 


Mahlon G Kelly, 268 Turkey Ridge Rd 
Charlottesville VA 22901 


Did you ever wish that you had an 8-inch floppy-disk- 
drive system, 80-track drives, or even a hard disk for 
your (Radio Shack) TRS-80 Model 1? 

Granted, disks were a great improvement over cassette 
tape for storage of programs and data, but many of us 
quickly found that even disk storage was limiting. Conse- 
quently, we bought additional drives but still wanted 
more storage than was available on each drive. Few of us 
could afford to trade in our old drives on the new, larger 
units, and many experimenters read about double- 
density drives and sighed wishfully, "Why didn't Radio 


Shack make the Model I a double-density system?" 
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At a Glance 


Name 
Doubler 


Function 

Hardware add-on and 
associated software to 
implement double-density 
disk operation on a TRS-80 
Model I 


Manufacturer 
Percom Data Co 
211 North Kirby 
Garland TX 75042 
(214) 272-3421 


Price 
$219.95 


Features 


Allows operation with 35-, 
40-, 77-, and 80-track 
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5%-inch floppy-disk drives 

in single density (ten sectors 
per track) or double density 
(eighteen sectors per track), 
giving the user 180 K bytes 

of disk storage on a regular 
40-track drive 


Documentation 
Detailed installation and 
software-patching 
instructions 


Options 
Patches for at least four 
different operating systems 


Audience 

TRS-80 owners seeking to 
increase the storage capacity 
of their regular 5%-inch 
disks 


A single-density drive expects that much of the data 
stored on the disk is in the form of null characters. With 
the older recording heads and disks this practice was 
necessary. Removal of the null characters can improve 
storage capacity by 80% (and effect an equivalent change 
in the data transfer rate). This is called double density, 
and, in theory, by changing the LSI (large-scale integra- 
tion) disk-controller device and the DOS (disk. operating 
system) software, it should work with the TRS-80. 

More than two years ago, one of the main suppliers of 
floppy-disk drives, Vista, advertised (and even pictured) 
a unit that would allow double density with the TRS-80. I 
was among the first to place an order, and about six 
phone calls and a year later I learned that they had aban- 
doned the project because of insurmountable software 
problems. They actually told me that it couldn't be done. 

Ten months ago, Percom, another disk-drive supplier, 
advertised a similar system, called the Doubler. With a 
certain amount of skepticism I ordered one. After a 
month (with delivery promised in a week) and two lost 
purchase orders, the double-density system arrived. Is it 
reliable? Does it perform as promised? Is it compatible 
with other software? Is it easy to install? These and other 
questions occurred to me, and now that I've answered 
them, [т convinced. Percom's conversion nearly 
doubles the capacity of most disk drives, and it's very 
easy to use. 


Hardware and Operation 

How does the Percom system work? The answer is sim- 
ple: by putting 18, rather than 10 sectors on a disk track. 
With a 40-track drive and normal density, you have 400 
sectors of storage. With Percom’s Doubler system you 
have 40 times 18, or 720 sectors of data. During routine 
operation you only notice this change by the increased 
storage and speed. (The speed is greater by a factor of 1.8 
because more data is read on each rotation of the disk.) If 
you have 35-, 40-, or 77-track drives, the track number 


Quick, name the only working 
51/" Hard Disk Controller Cards 
You can order off-the-shelf! 


The 574” Hard Disk Controller 
Packages from ACT. 


Now you can pick up your phone 
and order the only working digital 
data separator based 5%" controller 
cards for your Zenith/Heath,TRS-80, 
S-100, and Superbrain micro- 
computer systems. 

And software too! Every disk 
controller package comes complete 
with CP/M 2.2 and all of the software 
required to install the hard disk on 
your system. And best of all, we 
include full source of every file 
supplied which was written by ACT. 
Packages for H89, TRS-80, and 
Superbrain are preconfigured for 
those systems. Just install the 
hardware and boot the system. 

But beware, these controller 
packages are proving themselves to 
major U.S. and European OEM 
manufacturers as very efficient little 
jewels. Once you plug-in our 5%" hard 
disk and controller cards, you may 
not recognize your computer. . . 

5,000,000 super-fast bytes will 
transform your microcomputer into 
a high-throughput workhouse. Faster 
turn-around and greater efficiency 
are so obvious that it'll leave you 
wondering how you put up with the 
slower, less reliable 514” or 8" 
floppies. 

The fact that our patent pending 
HOP Digital Data Separator gives our 
controller packages maintenance- 
free reliability should convince even 
the dyed-in-the-wool 5*4" or 8" 
floppy disk fanatics. 


y, C quantity) for the complete ACT 5%” Hard 


514" hard disks are the way of the 
future and ACT has an affordable, 
efficient 5*4" hard disk package you 
can order off-the-shelf. Just pick up 
your phone and call us. 


High-performance meets low cost. 


In terms of byte-per-dollar cost, 
51/4" Winchester types are up to five 
times more affordable than 514" 
floppies. In terms of reliability, 
efficiency and sheer speed, the 5*4" 
hard disks blow everything else right 
out of the water. 


CFOS Se 
“ОФ ИР» 


ACT manufactures quality 
controller card packages with low- 
cost and high-performance in mind. 
Even the first ACT HOP controller 
card package we delivered to 
Western Europe is still running like a 

dream. So are our other deliveries. 


Disk Controller Card Package. Hard Disks, CRT 
Terminals, etc. are priced extra. Substantial OEM 
and dealer discounts are available. 


Ж TRS-80 is a trademark of RADIO SHACK, a division of Tandy Corporation 
SUPERBRAIN is a trademark of INTERTEC DATA SYSTEMS 
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So if you're looking for the way 
to affordably upgrade your own 
microcomputer system, or your 
whole company's microcomputer 
system, call the company that 
introduced high-performance to low- 
cost. 


Plug-it-in; turn-it-on. 


You can order our products in 
any configuration you desire. Order 
just the HOP Digital Data Separator, 
or just the controller card package. 


Or, you can order fully assembled CRT 
terminals with an integrated 5%” 
Winchester Hard Disk and controller 
card package. Should you want a 5%" 
floppy back-up, you can 

order our dual 5%” hard 

disk and floppy 
combination. 


Whatever you order, remember 
that our units feature simple, 
standard plug-in compatibility with 
your Zenith/Heath, TRS-80,* S-100 or 
Ѕирегбгаіп% micro-computers. Just 
plug-it-in and turn-it-on. 

Call ACT today for your 5*4" hard 
disk needs; we believe our products 
will impress you and your computer. 
Call (703) 471-9750. 


American Computer 
and Telecommunications 
Corporation 


11301 Sunset Hills Road 
Reston Virginia 22090 
(703) 471-9750 


doesn’t change—there is simply more data stored on each 
track. The change is made by the simple installation of a 
small printed-circuit board in the Expansion Interface, 
and use of one of the double-density operating systems 
provided by  Percom (it provides five different 
operating systems, the standard being DBLDOS). I will 
describe these systems later in the article. (See also 
“DOSPlus: A Double-Density Operating System" on 
page 334 of this issue.) 

Percom supplies almost no information on the hard- 
ware modification, although it gives very detailed 
(almost intimidating) directions for the simple installa- 
tion. Installation consists of removing the large, con- 
spicuous disk-controller integrated circuit from the inter- 


face, plugging it into the little board, and then plugging | 


the board into the original disk-controller socket. There's 
no trace cutting or soldering. Percom's printed-circuit 
board has ten small integrated circuits, a few capacitors 
and resistors, a second disk controller, and a socket for 
the controller from your interface. І was amused that Per- 
com has removed all of the numbers from the devices, yet 
an advertisement in a major magazine shows a picture of 
the board on which all of the numbers can be read. The 
new controller circuit is used for double-density opera- 
tion, while the old one allows normal operation. The 
double-density operating system actually boots in single 
density, then actuates a software switch that changes be- 
tween the controllers (the first track on the double- 
density disks is really single density). 


16 BIT SYSTEM 


*LDP1* 


FEATURES: 
— LDP88 8088 CPU 5 MHz upgradeable to 8 MHz 
LDP72 Advanced Floppy Disk Controller 
LDP64K Dynamic RAM (Upgradeable to 256K Bytes) 
1 Serial RS232 Port 
IO slot motherboard 
Floppy disk drives 
. EDP | 18" Shugart 801R 
. LDP 2 2 8" Shugart 801 R's 
— 4K EPROM socket for user population 
Choice of either 86-DOS'™ or CP/M-86'" operating system 
— BV @ 15А and + 16V @ 2A power supply 


*LDP2* 


2 8 bit parallel ports 

Time of day and calendar with battery back up 
Programmable real time interrupt 

8" 10 MByte Winchester (available soon) 
Woodgrained 7 slot chasis 

MP/M-86!" multiuser system (available soon) 


Why settle for an 8 bit system when you can move to the 16 bit computing 
world? The 8088 offers up to 8 times the throughput of a Z80, so why 
settle for anything less? Call us today and find out how easy it is to own 
one of our systems. 


PRICES 
ІРІ with 86-DOS or CP/M-86, 1 8’’ drive $3295 
LDP2 with 86-DOS or CP/M-86, 28” drives $3995 


OPTIONS: 

2 serial ports, 2 parallel ports, clock/calendar $375 
Wood grained 7 slot chasis $195 
Second operating system $150 
Winchester 8'° disk drive call 


LOMAS DATA PRODUCTS 


11 Cross Street 
Westborough, MA 01581 
Telephone (617) 366-4335 
PASCAL/M t$ 8 trademark of Sarci 


m 
СРАМ -46 and MEM. 86 are Irademarks of Digital Research 
A6. DO Sis a trademark of Seale Computer Products 
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An important point of the modification is that if you 
used your old single-density operating system, you 
would never know that the hardware modification had 
been made, except that operation would be more reliable. 
(For some time, Percom has sold a nice modification 
called the Data Separator that corrects a reputed design 
fault in the TRS-80. This board, installed in the same way 
as the Doubler, prevents read/write and format errors on 
the highly packed center tracks. The Doubler does the 
same thing.) 


Software 

Percom provides five different operating systems: 
OS-80D, a modification of its own BASIC-oriented oper- 
ating system OS-80; DBLDOS, the system provided with 
the Doubler (which is a modification of TRSDOS 2.1 but 
with errors and key bounce corrected); and NEWDOS/80 
or VTOS 4.0, for which it sells patch programs (called 
DoubleZaps) that convert the systems for double density. 
It also sells a "super" version of the NEWDOS/80 patch 
(DoubleZap 2) that sets individual drives to either single 
or double density. Thus, just as NEWDOS/80 lets you set 
up a mixture of 35-, 40-, and 77-track drives, this lets you 
mix single- and double-density units. 

I haven't used the OS-80 ог OS-80D, and I've only 
briefly used VTOS without Percom's modification, so I'll 
say nothing about those systems. Percom tells me that the 
operating systems are continuously upgraded and that 
revisions will be sent to users who have returned their 
warranty card. I did not, however, find much need for 
revision. 

The logical place to begin discussing the software is 
with DBLDOS. DBLDOS is so similar to TRSDOS that 
the TRSDOS manual is used for DBLDOS (and you'll 
need it if you're buying drives for the first time). Percom's 
documentation of the differences is very complete, with 
more examples than most of us want to read. There are 
changes in the BACKUP, FORMAT, and COPY func- 
tions, in the invocation of BASIC, and in different track 
numbers and track seek times. (The useless DEVICE func- 
tion is also eliminated.) The function changes are needed 
for double density; the others are logical, simple 
enhancements of TRSDOS. 

To back up (save a copy) or format (initialize) a disk, 
DOUBLE must be entered first. DOUBLE FORMAT :1 
(enter) starts the double-density formatting procedure. 
You are then asked for the disk name, the date, and the 
number of tracks on the disk. Nonstandard track 
numbers are supported, and the default value on the 
number of tracks is 40. 

The command DOUBLE BACKUP :0 TO :1 does what 
you would expect: it produces a double-density backup 
of the disk in drive 0 by copying to drive 1, and with the 
same number of tracks. DOUBLE BACKUP :0 TO :1 
177, however, would format the disk in drive 1 at 77 
tracks, and then back up the information from 0, 
regardless of the number of tracks on that drive. Thus, 
the 35-track disk that DBLDOS is supplied on can be 
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Е зн 77-ы 


COMPUTER CENTER 


31 East 31st Street е New York, N.Y. е (212) 889-8130 | 


480 Lexington Avenue е New York, N.Y. © (212) 687-5090 \ 
(between Madison & Park Avenues) 


(American Brands Bidg. between 46th & 47th St. ) 


presenting the LARGEST SELECTION OF SOFTWARE EVER ASSEMBLED... 


[m 
a 


aaaaagaagoganoungg 


agaguoagg agGoaaaaaaaaaaagaagaaaaaaacg 


aaaaaaagaaaaaaaagaaaadruucd 


іш) 
о 
о 


ме 


If you don't see it 
listed, write... 


it in stock! 


ATARI 
ATARI800 COMPUTER ,,............. 775.00 
ATARI 400 COMPUTER ............... 375.00 
SPACE INVADERS (AT) ....... ОРОЮ. | х 
ASSEMBLER DEBUG (AT) ............. 53.95 
BASKETBALL {AT)........ eene M 35.95 
VIDEO EASEL-LIFE "n sce ss 35.95 
SUPER BREAKOUT (AT) ..............35.95 
MUSIC COMPOSER (АТ) .,..,.........53.95 
COMPUTER CHESS (АТ)..... MM ЖЕР 35.95 
3-D TIC ТАС TOE (АТ) ............ -...35,45 
STAR RAIDERS (AT) ..................35.95 
FADDBBD ШЕТІ, а еее сасе 17.95 
JOYSTICKS (АТ) ....... Om P 17.95 
ADVENTURE INTERNATIONAL 
ADVENTURE #0 (T) .................... 6.25 
ADVENTURE (1,2,3) [D] (AP.T)......35.95 
ADVENTURE (4,5,6) [D] E iL 
ADVENTURE (7,88) [D] (AP,T}......35.95 
ADVENTURE (specify 1-10) Cr TAT) 13,55 
PROJECT OMEGA (Т). OMNE р > 
PROJECT OMEGA (Т) (D]. ‚ m 22.50 
PLANETOIDS [О] (АР) ......,........ 17.95 
MEAN CHECKERS MACHINE (Т) ......17.95 
DR. CHIPS (T).. ҚМ SEES: 
KID-VENTURE 1 (AP, 47746 ен ee ee 17.95 
LUNAR LANDER (Т).......... a HN 13.55 
MOUNTAIN SHOOT Дн лий 
SLAG (Т) аад ай, re 13.55 
STAR TREK 3.5 (АТ,Т).................13.55 
STARTHEKS.5 [D] (Т).,.....,....... 17.95 
SUNDAY GOLF (ДАТ).................... 8.95 
ZOSSED IN SPACE (Т)................ 13.55 
SILVERFLASH (T)..... ECL де S 13.55 
SILVER FLASH [D] (Т).........,.....17.95 
MISSILE ATTACK (Т).................: 13.55 
STAR SCOUT (Т)........ REN rene 13.55 
GALACTIC EMPIRE (АТ).............- 13.45 
AVALON HILL 
MIDWAY FRET AP) hoes ессен 13.50 
NUKE WAR (Р.Т.АР).......... avers oe Күс, 
PLANET MINERS (Р.Т.АР).............13.50 
CONVOY RAIDER (P,T.AP) ............ 13.50 
B1 BOMBER (Р,Т.АР).............. 2... 13.50 
LORDS OF KARMA (Р,Т.АР)........... 18.00 
CONFLICT 2500 (АР,АТ,Р,Т)..,........ 13.50 
COMPUTER ACQUIRE (АРР,Т).,.......18.00 
ACORN SOFTWARE 
ATE, Ж Йыш йылын cong: Fill 17.95 
SYSTEMSAVERS  (Т)..................1355 
DISASSEMBLER (Т)...................13.58 
DISK/TAPE UTILITY (T) ае ааа аай 17.95 
STAR TREK SIMULATION (T)...,.......8.95 
GAMMON CHALLENGER (Т) ..,,..,...13.55 
PIGSKIN (T) ........ + hed Sic беки ТИИ 
ULTRA THEIS Ый................. 2....13,55 
SPACEWAR (Т).......... к MB 
WARP/LANDER (T)..... Mac OPEP 
BASKETBALL [D] (Т)................18.95 
BASKETBALL ATQ. soe ever xe sa 13.55 
DUEL-N-OROIDS ID) (Т)............. 18.95 
DUEL -N-DROIDS (T) тачаеезеФфоәтевейт» ‚13.55 
INVADERS FROM SPACE (Т)..........13.55 
INVADERS FROM SPACE [D] (Т) ..18.95 
PIGSRIN (D] (T)... sassoroericeresren 18.95 
PINBALL (T)..... нума ...-13.55 
PINDALL IDE Т.о, 18.95 
SUPERSCRIPT [D] (Т)............... 28.95 
EVEREST EXPLORER (Т) .............. 13.55 
EVEREST EXPLORER [О] (T)....... .18.95 


AUTOMATED SIMULATION 


TUESDAY QUARTERBACK [D] (AP) ..... 26.85 
STAR WARRIOR (С.П) (ДАРТ) ........ 35,95 
THREE РАСК [О] (АР,Р,Т)} ......,.... 45.00 


probably have 


Check program desired- 
Complete ordering information 
and mail entire ad. 

Immediate Shipments from stock. 


KEY: 
AT -Atari 


C-Cassette 
D-on Disc. 


If not marked-Cassette 


ATARI is a trademark of ATARI INC. 

APPLE is a trademark of APPLE COMPUTER, INC. 

TRS-80 is a trademark of TANDY CORP 

PET is a trademark of COMMOOQRE BUSINESS MACHINES 


Prices subject to change without notice. 
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State 
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Mail to: 


AUTOMATED SIMULATION 
O STARFLEET ORION [C,D] (AP.T).....24.95 
О STARFLEET ORION [С] (P).......... 24.95 
О INVASION ORION [C.D] (AP.T)....... 24,95 
О INVASION ORION (С) (P)....... veer 24.95 
О TEMPLE OF APSHAI [D] (АР(Т).......35.95 
О TEMPLE OF APSHAI [С] (P.T)...,....95.95 
О DATESTONES OF RYN [D.C] (АР, "A Fie oie 19.95 
D DATESTONES OF RYN [С] (Р,АР) .19.95 
D MORLOC TOWER [C.D] (AP. T)...’ ....19.95 
D MORLOC TOWER [С] (P,AP) .........19.95 
О RESCUE AT RIGEL [C.D] a" T) ‘eee 2639 
С RESCUE AT RIGEL [С] (Р)........... 26.95 
C] HELLFIRE WARRIOR [О] АРТ) Mer 35.95 
О HELLFIRE WARRIOR [С] (P) ......... 95 
BIG FIVE SOFTWARE 
D ATTACKFORCE (T)......... — 14.30 
О GALAXY INVASION (Т)................ 14.30 
О METEOR MISSION II. (Т)............... 14.30 
LISBEPEH NOVA CUR. ex ex os че» 14.30 
П COSMIC FIGHTER (Т)................. 14.30 
COMPUTER SIMULATIONS COMPANY 
О BATTLE OF BULGE-BASTGONES (T) ...17.95 
O D-DAY INVASION OF mee т “++. ‚117.95 
О DARK KINGDOM (Т) ...............»..11.75 
О DOG RACE. COLOR ONLY. КҮТТТЕТЕТІГІР 5.85 
O EMPIRE STRIKES BACK (Т)...........13.55 
О MINI ARCADE, COLOR ...,..... зеке, 155 
О POLARIS. COLOR ONLY .,..,............ 9.95 
О SHARK, COLOR ONLY ,............,..... 5.95 
О SLOT MACHINE (Т).......... .......1.0 
О BATTLE ОҒ BULGE-ST. МТН (Т) ..,...13.55 
O STAR CRUISERS (T) „осе hoe 
П U-BOAT, COLOR ONLY ,.................5.09 
O ASTEROID PIRATES (Т).............. 13.55 
INSTANT SOFTWARE 
О AIR FLIGHT SIMULATION (AP,T) ....... 8.95 
О BALL TURRET GUNNER (Т) ..... — 8.95 
О CHESSMATE-80 (Т)...................17.95 
П COSMIC PATROL os ‚13.55 
O DAREDEVIL (T) peers 2 ee 8. ..8,95 
O DISASSEMBLER (Т)..........-....-ы4.. ..8.95 
О DISK EDITOR [0] VM УСАН. 36.55 
про ААТ И М ЕСКИ 17.95 
п гант. PATH (Т)..............4»...... 8.95 
EO ГОРАЧА ТИРЕТ vos 22.50 
O JET FLISHTÉR PEST (Тузду... 13.55 
E] NIGHT FLIGHT (Т)... есеге 8.95 
Ш оло (Thao ена нане ..8.95 
О SANTA PARAVIA FIUMACCIO (АРТ. Р). ..8.85 
О SKIRMISH-BO (Т)............ пававъаьь 8.95 
SU) М н РРР ——— m СОО 
D wORDSLINGER (Т)............... "T ...96.00 
PERSONAL SOFTWARE 
О CCAMGMT-TRS-80 [D] (Т) .......... 65.00 
D DESK TOP PLAN I! [D] (AP)........ 175.00 
О MONTY MONOPOLY [D] (AP)........ 31.55 
О VISICALC [О] (АТР,АР).......,.... 170.00 
Eom (Ту ТИ nenne rr 30.95 
QUALITY SOFTWARE 
О 3D TIG TAC TOE (T) Leica oe — 13:95 
О 6502 DISASSEMBLER (АТ) ,....... ....10,.55 
О ATARI ASSEMBLER (АТ) .....,........ 22,50 
О ASTEROIDS IN SPACE [D] (AP)...... 17.95 
О BATTLESHIP COMMANDER (АР)...... 3.55 
О BATTLESHIP COMMANDER [D] (AP). ...17.95 
О FASTGAMMON [0] (AP.T) ........... 22.50 
О FASTGAMMON (АР,ТАТ)............. 17.95 
О FRACAS ADVENTURE [D] (AP)......... 22.50 
O QS LIGHT PEN (T) .................... 17.95 
D SKETCH 80 (T) regen Жазака« жары ЕН 
EI ROMH QUI) [D] ee ae ва tr exte 72.00 
STRATEGIC SIMULATIONS 
О COMPUTER AMBUSH [D] (AP)....... 51.50 
О COMPUTER BISMARCK [D] (AP.T)...51.50 


for ATARI® е APPLE® е PET® е TRS-809 and other Microcomputers 


at SUPER DISCOUNT PRICES! 


STRATEGIC SIMULATIONS 
О COMPUTER BISMARCK (Т) ........... 42.00 
C COMPUTER CONFLICT [D] (AP) е, 35.00 
О COMPUTER NAPOLEONICS [D] (AP)....51.50 
D COMPUTER QUARTERBACK [D] (AP)...35.00 
О COMPUTER AIR COMBAT [0] (AP)......51.50 
D WARPFACTOR [D] (АР) ............. + 35.00 
О CUTHROATS & CARTELS [0] (AP) ...51.50 
D OPERATION APOCALYPSE [D] (AP) ....51.50 
D TORPEDOFIRE [D] (AP)........... ...51,50 
SUB-LOGIC 
D 3D GRAPHICS (AP) ...... ооа зое чег: 40.00 
О 3D GRAPHICS [0] (AP). .........48.00 
О А-2 F51 FLIGHT SIMULATOR. " (AP) ees 22,00 
О А-2 FS1 FLIGHT [D] (АР)... «09:00 
О T80-F51 FLIGHT SIMULATOR (T) ......22.00 
D 3D GRAPHICS (T).......... “.““ез......26.50 


MICROSOFT SOFTWARE 
D ADVENTURE [0] 


О BASIC COMPILER [О] (T)..... ‚.... 175.00 
О EDITOR/ASSEMBLER (Т).............. 25.50 
О FORTRAN COMPILER [D] (Т)........ 80.00 
D LEVEL II BASIC (Т)................... 44.00 
ТИЫН: О ROMERO 64.00 
О OLYMPIC DECATHALON [D] (T.AP)..... 20.00 
O OLYMPIC DECATHALON (Т) .......... 20.00 
D TYPING TUTOR (АРТ)................13.55 
О TYPING TUTOR D] (AP)..... m р 17.95 
О 2-80SOFTCARD !D] (AP).......... 280.00 
О 16k RAM BOARD (АР)............... 165.00 
ON LINE SYSTEMS 
О HI RES ADVEN. #0 [0] (AP)..... (s 17.95 
О НІ RES ADVEN. #1 [D] (AP)........... 2250 
О НІ RES ADVEN. #2 [D] (AP)...... ‚....2900 
О HI-RES FOOTBALL [О] (AP).......... 36.00 
О HI-RES CRIBBAGE [Dj (AP) ..........22.50 
О MISSILE DEFENSE [О] (AP).......... 26.95 
О SUPERSCRIBE (0) ДАР).............. 81.00 
SIRIUS SOFTWARE 
О STAR CRUSIER (АР) [D] .:........... 22.50 
О BOTH BARRELS (АР) [D]............22.50 
О CYBER STRIKE (AP) [D] ........ ‚....36.00 
О PHANTOM FIVE (АР) [D]............. 26.95 
О SPACE EGGS (AP) [0]............... 26.95 
О GALACTIC EMPIRE (АР) [D] ......... 22.50 
О GALACTIC TRADER (AP) [D]......... 22.50 
О GALACTIC REVOLUTION (АР) [D] ...22.50 
О TAWALA'S REDOUBT (АР) [D] ....... 26.95 
О HYPER HEAD ON (АР) [D] ........... 22.50 
П GALAXY WARS (АР) EN rari T EE 22.50 
О APPLE GALAXIAN (AP) [(D]........... 22.50 
О TANK COMMAND (AP) [0]........... 13.55 
О GOLDEN MOUNTAIN (AP) [D] ....... 17.85 
O PUCKMAN [0] (AP)........... Euh 22.50 
BOTTOM SHELF 
О ANALYSIS PAD [О] (Т)............... 90.00 
D CHECKBOOK Il! [0] (T).............. 44.50 
О CHECK REGISTER [D] (T)........... 67.00 
BG HUBBARD (Т) .„.................... 44.50 
D HEAD CLEANER [О] (АРТ) ..........17.00 
SYNERGISTIC SOFTWARE 
О DUNGEON & WILDERNESS [D] (AP) ....29.00 
П DUNGEON [О] (AP)..... (is AEN. 15.75 
O ODYSSEY [0) (AP)........... E Lud 27.00 
О WILDERNESS [D] (АР)...............18.00 
О PROGRAM LINE EDITOR [D] (AP)....36.00 
О THE LINGQUIST (АР) [D] ............ 36.00 
APPARAT 
О NEWDOS 80 [D] (T)............. 2.. 125.00 
ARTSCI 
О MAGIC WINDOW [D] 


ИВ)... „ет eem 89.95 


Ship the above programs as checked to: 


Mr ./Mrs. 


zip 


Amount of order....... 


N.Y. residents add Sales Tax.. 


Add shipping anywhere in the U.S. 


Total amount enclosed. 
Charge my: 


Number of Programs Ordered.... 


теееәветФтая 


enone 


2.00 


таңагеаггева 


C] Master Charge C] visa 


|havea 


Name of Computer 


K memory 


Signature 


Card No. 
Personal Checks please allow 3 weeks. 


Expires 
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DIGIBYTE SYSTEMS CORP. 


31 East 31st Street, New York, N.Y. 10016 / 


Phone: (212) 889-8975 


LS ae ee  -—-—À ee a сынып -— ee анын eee ee eee Ән ee ee es — -— анын es — ee -—- 99 P" 


^ 


BYTEJuly 1981. 347 


Circle 187 on inquiry card. 


TTA seam RNC RERRROER RETE RIDE, HS. 
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LULAMT TRAMA. 


НИВ LI = алыш PAK BEE 14144! — ННННПФЕБЕШЕШЕНЕНІЕВ 


татты тат 


backed up with whatever track format is best for your 
system. Note that you can't back up a single-density disk 
to double density or vice versa: the drive that's incom- 
patible with the operating system will simply spin until it 
realizes that something is wrong, then give you an error 
message. When making a backup from single to double 
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THE small laboratory computersystem with LARGE capabilities from Interactive 
Microware, Inc. 

APPLAB HARDWARE PACKS MORE POWER... for collecting data and 
controlling your laboratory Instruments. It Includes a 12-bit analog voltage іп- 
put, а 12-bit analog voltage output, B digital sense inputs,8 digital control out. 
puts, а 32-bit real-time clock and two 16-bit tlmers/counters. . . ALL ON A 
SINGLE APPLE INTERFACE CARD! 


QUICKI/O SOFTWARE MAKES IT EASY... Simple commands іп BASIC 


give you control of all hardware features of APPLAB. Sample programs and 
easy-to-use manuals will enable you to start using your APPLAB system right 
away. Additional software for laboratory applicationsis available at extra cost. 
A complete self-test diagnostic programis included to assure you that all of the 
hardware Is working properly and accurately. 


MAKE APPLAB YOUR LAB PARTNER! 
A • Saves timeby eliminating manual calculations. 
P • |5 easy-to-use because the manuais and software are complete and 
well written. 
P * Saves money by adding convenience and utility to older Instruments. 
L е Has a great memoryto store and organize experimental data. 
A е |5 versatile; it works with many different instruments. 
* |5 more accurate than reading a meter or chart recording. 
B * is fully supported by a dedicated team of scientists. 


GREAT PRICE/PERFORMANCE ... The APPLAB Add-on Package with In- 
terface card, cables, self-test module, QUICKI/O™ software and manuals is 
available today for ONLY $495. 

Put a complete, reliable computer system in your laboratory FOR ONLY 
$3595, including а 48K APPLE 11+ computer, disk drive, graphics/text printer, 
video monitor and APPLAB Add-on Package. 

Send for FREE hardware and software brochures or enclose $10 for com- 
plete manuals. For fastest service, call in your VISA/MasterCard order NOW. 
Dealer inquiries invited! 


=f7i= INTERACTIVE MICROWARE, INC. 


іші Р.О. Box 771, Dept. B State College, PA 16801 
CALL (814) 238- 8294 for IMMEDIATE ACTION 


Single Board IVlicrocomputer 


6-800 


« 2% 
L ^ a 
e ^ m 


е mm nm Ы; im hr EL. emm 
For The 55-50 or 5-100 Bus 


ONBOARD FEATURES: 
e 6809 or 6802 Microprocessor 
ә 24K bytes of EPROM/RAM space 
е Serial RS-232 port with 14 baud rates 
e 16 Decoded Address Lines 
в Jumper configurable Address Мар 
e Floppy Disc Controller for three 5" Drives 
e Printer port. Centronic type compatible. 
e Keyboard/Parallel interface 
ә Runs Flex DOS 
e ОВОС Resident Debug Monitor 
e 1K bytes of RAM and 2K bytes of EPROM 
s DEALER/OEM INQUIRIES INVITED 
e Check or Money Order 
© Price — QCB-9/5802 with STO features S 195.00 
QCB-9/6B09 with STO features „10 
Fioppy Controller Option 
Printer/ Keyboard Option 
CALL (305) 974-0967 
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LOGICAL DEVICES, INC. 
781 W. Oakiand Park Blvd. 
Ft. Lauderdale, Fia. 33311 
Tet: (305) 565-8103 


Circle 210 on inquiry card. 


density (or vice versa), files must be copied individually. 

When converting from single to double density, the 
copy function is the most essential part of DBLDOS. It 
has been enhanced to operate on a single-drive system in 
a way that is similar to the old BACKUP function, and 
except for requiring a lot of disk "swapping" by hand, it 
works well. In the interest of simplicity, however, I'll 
describe the use of COPY with a multiple-drive system. 

Entering a $ before the file name indicates that the file 
is on a single-density disk. Thus, COPY $GARBAGE:1 
TO SGARBAGE:2 copies the file between two single- 
density disks: COPY SGARBAGE:1 TO GARBAGE:2 
copies a file from the single-density disk on drive 1 to the 
double-density disk on drive 2; this is how you convert 
your old single-density files to double density. COPY 
GARBAGE:1 TO $GARBAGE:2 converts a double- 
density file in drive 1 to a single-density file in drive 2. Of 
course the disks must be formatted in single or double 
density, as appropriate. 


If you're going to copy from double to single density 
on a virgin disk, you must format the disk using an old 
single-density operating system. If no $'s are specified, 
then the system assumes you're making a double to 
double copy. If you're operating completely in double- 
density mode, the COPY function is the same as for 
single density. 

The BASIC-invocation procedure has been changed to 
conform with the NEWDOS format; no questions are 
asked after BASIC is loaded. You can specify the memory 
size and number of files when you call up BASIC. Thus, 
BASIC 64000 5 RUN"GARBAGE/BAS" will load 
BASIC, specify a memory size of 64000 bytes, ask for five 
files, and run a program named GARBAGE/BAS. The 
defaults are the same as before, and this usually saves hit- 
ting ENTER twice. More importantly, I suspect it saves 
memory so that the DBLDOS system will fit in the same 
space as TRSDOS. But whatever the reason, it is an im- 
provement. 

The final enhancement in DBLDOS is really only an 
implementation of modifications that have been available 
in the TRS-80 for some time. This feature allows you to 
speed up the disk drives. The system disk includes a pro- 
gram called PATCH/BAS that can be merged with the 
other programs provided, to give a variety of track-seek 
speeds. When the program is run, it modifies the 
operating system to perform at the faster speeds. If your 
drives allow a seek time of less than 40 ms (and most do) 
the patch is very worthwhile. 

Are there any software incompatibilities with the 
DBLDOS operating system? The answer is, any machine- 
language program that does its own reads and writes 
from disk must be considered suspect. Z80ZAP/CMD, 


ALPH 


A BYTE DOES IT AGAIN... 


Se А 
і жы - meme, AN Ur ncm v Se - 


[ы t ж. қ a ү ^ E же . д а з = m ee " ае 
ЖЫҚ. re | A Р - che CLER АЕ - М а lm. — m. 
3 i T з а. m E š Р = =a = a че Farti gy К = E - = : "t а Jr a їк ү T . = o ES -— “ail Шы H3 АТ р 
[ 7 A. i bb Bee itl ж ; = i * ін - E , Е r = ы ч - RE Кт ka IL 
ў АН = Е J i " Lat ы % i 
Call us for our never undersold price. 


| ALPHA 
© |BYTE 
U JSTORES 
Circle 16 on inquiry card. (2 4 3} 3 83-8 5 g4 


5115 Douglas Fir Road e Suite B e Calabasas, CA 91302 


Circle 111 on inquiry card. 


Use the Apple II to 
make Slide Shows 


Now the Apple ІІ” can be used to make Multi-Image slide 
shows using a Sonic. The Sonic controller runs 3 
projectors and several can be linked for larger shows. The 
Sonic Apple Il combo offers all features and effects which 
formally were only available using a dedicated computer. 


SPECIAL OFFER Try the Sonic in your own facility. Call us 
to arrange a two week loan of a Sonic and program. 


*Apple and Apple Ii are registered trademarks of Apple Computers, Inc. 
Call (800) 328-6202 


ELECGROSONIC 


5223 Edina Industrial Boulevard,Minneapolis, Minnesota 55435 


APPLE PASCAL’ 
A HANDS-ON APPROACH 


Gives you everything you need 
to use the & 
most powerful % 
language $ 
your computer 2% 
can have. 


User-tested, step-by-step, 
A-to-Z approach features 
hands-on experiences in 
creating, running, and 
debugging programs. 
Volume is spiral-bound 
to lie flat by the key- 
board while it takes you 
from basics to advanced 
programming and gra- 
phics applications. No = 

math background is re- 

quired. Only $14.95. Or- Also available 
der today — put the pow- BASIC: A Hangos On Method 


Arthur Luehmann 
EM Herbert Peckham 
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ег of Pascal to work for Second Edition 
you. Herbert D. Peckham 
Spiral-bound, 306 pp.. $12.98 


каша шышы Mail the coupon today = = 


Mail to: Please send me the books checked for 15 days’ 
D. LaFrenier free examination. At the end of that time I will 
McGraw- Hill pay for the books | keep, plus local tax, postage 
and handling, and return any unwanted books 
postpaid. 


LJ APPLE PASCAL (49171-2), $14.95 
n SON: A HANDS-ON METHOD (49160-7), 
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DIRCHECK/CMD, and the machine-language version of 
SuperZap will not work (although the BASIC version 
will), and RSM2D will not work with disk commands. 
Patches (using PATCH/BAS) for Electric Pencil, 
SUPERSCRIPT, the MISOSYS DISK*MOD EDTASM, 
and the Microsoft editor are provided. Microsoft com- 
piled BASIC works, except for a minor and apparently 
unimportant change in the use of the Break key. 
Microsoft FORTRAN-80 is compatible. I'm sure that 
there are other programs that don’t work, but they must 
be few in number since they would have to have their 
own disk I/O (input/output) routines, and not many do. 
All of my own utilities (and I have many) work well. 


Problems 

Are there any disadvantages to DBLDOS and the 
Doubler? Yes. The disadvantages become apparent if you 
have to convert many disks to double density, if you 
want to use double- and single-density disks on different 
drives at the same time, or if you want to use cheap disks 
and cheap drives. Every file must be individually copied 
from single to double density, and if you have several 
hundred files it is a very tedious task. Percom should 
have provided a single-to-double-density backup facility 
to remedy the problem. 

Similarly annoying is the fact that neither the FREE nor 
DIR command will work on a single-density disk with 
DBLDOS installed. Thus, when you copy files from 
single to double you must have another list of file names 
that were produced using a single-density operating 
system. Suppose you have a three-drive system and a 
single-density disk installed in drive 2. If you type FREE, 
the system will "hang up" while drive 2 makes ten passes, 
then gives you a meaningless error message. Suppose 
that, while in DOS, you type GRIBBLE by mistake: the 
machine will search drives 0 and 1 and then hang up on 
drive 2 while it is trying to find this absurd, nonexistent 
file. The delays are irritating, and Percom's advertising 
doesn't alert you to the problem. Worse, the way I read 
the advertising suggested that single-density disks could 
be directly accessed from DBLDOS, and a conversation 
with a sales engineer left me with the same misconcep- 
tion. If you rely on DBLDOS you should have only 
double-density disks in the drives unless you are convert- 
ing from one density to the other. 


Percom's answer to this problem was that there is not 
enough memory to allow mixed-disk (double and single 
density) operation, although such a system could have 
been programmed. I can't believe that the system couldn't 
have been designed so that it would at least recognize a 
single-density disk and immediately respond with an 
error message. Also, DIR and FREE utilities (perhaps 
$DIR and $FREE) that work with single-density disks 
would have made things much easier. Both programs 
should have loaded into the same space. 

Percom's documentation warns against using disks that 
are not rated for 40-track and double-density use. If you 
try to format a bad disk several errors will occur, and if 


more than five errors occur the system will refuse to for- 
mat the disk. I use the cheapest disks available, and some 
are more than two years old. I found only two out of ten 
disks that could not take double density, and they only 
failed on the oldest and most battered of my three drives. 
I called Percom, and an engineer said they were having 
a problem discovering which disks worked best with 
which disk drives (including their own). When I told him 
I was using MPI (Micro-Peripherals Inc) drives, his 
response was, "Oh, that explains it —they've been check- 
ing their drives for double density for more than a 
year..." 

Not all drives are created equal. 

Many of the drives that are rated for double density 
perform well only with disks that are certified for double- 
density use. I was lucky. If you're not sure whether or not 
your drives will work with the commonly available disk 
media, be prepared to pay for double-density-rated disks, 
or to replace your drives. (Percom warns that early 
Shugart Associates drives, as sold by Radio Shack, may 
not work with double density, although several of my 
friends use them successfully.) 


More on Software 

Can these problems be overcome if you use other 
operating systems? NEWDOS/80 works the same in 
double density as in single, except that the enhancements 
for file copying are the same as those used in DBLDOS. 
And the problems are there as well. All of the utilities 
that come with NEWDOS/80 also work, except for 
SuperZap, which is a real loss. The DoubleZap 2 for 
NEWDOS/80 overcomes all of my previous complaints. 
If you have a multiple-drive system, any of the drives will 
automatically operate as single or double density as soon 
as the command ADR (automatic density recognition) is 
given after power-up. The status of the drives can be 
found and changed with the command DSET. Thus 
DSET may respond with: 0— A/D, 1=A/S, 2=S, in- 
dicating that drive 0 is in automatic mode with double 
density assumed for the first try, 1 is automatic but in 
single, and 2 is set in single. DSET 2=D would change 
drive 2 to fixed double, while DSET 2=A/D would make 
it automatic. The only time I use DSET is to format a disk 
in single density or to find the setting of the drives. 

There are some other changes in DoubleZap 2, and 
most relate to the allocation of disk space. The operating 
system now works with “logical track numbers,” each 
composed of ten physical sectors. Since there are eighteen 
sectors on a track, the physical track and logical track 
numbers are different. This has few repercussions except 
when you are copying. A disk copy is done by logical 
tracks, so you see 70 tracks copied on a 40-track drive. 
SuperZap (the machine-language version now works) 
also looks at logical tracks unless the DFS (display files 
sector) option is used. This use of logical tracks means 
that when a disk is copied it must already be formatted, 
and the copy must be done with the NFMT (no format) 
option. Otherwise, the copy would try to use the old for- 
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mat routine (which is still there and can still be used for 
single-density formatting). 

Copying from single to double density must be done 
using the CBF (copy by file) specification, since the track 
numbers are different. Double-density formatting is done 
with the DBLFMT command, which works in the same 
way as the old FORMAT. A final difference is that when 
a system disk is copied, the single-density track 0 must be 
written by a separate routine loaded by the command 
FIXBOOT. A complete copy sequence for a system disk 
would look like the following: 


DBLFMT :1 NAME 12/12/80 
COPY :0 TO :1 12/12/80 NFMT 
FIXBOOT 1 


All of the other features of NEWDOS/80 seem to work 
well, and with double, single, and mixed density. This in- 
cludes DIRCHECK, FREE, DIR, and every command I 
tried, In my estimation, the DoubleZap 2 modification of 
NEWDOS/80 is almost essential for serious use of the 
modified system. 

Are there any remaining problems? Very few. I had 
some trouble installing DoubleZap, but that was my own 
fault. Installation is complex, but it is very well de- 
scribed. It does require that all zaps (software patches) 
through 31 be applied to the old system, and I made a 
' mistake in zap 31 that took me some time to locate. 


PM INTO 
ROBOTICS. 


Are you too? 


Can't you tell by looking, I’m 
perfect for computer control, and | 

can be yours for less than $1500.00! Small price for someone 
with my "man-rated" features. Of course, if you don't like me 
(that's RU-2)... then B.Y.O.R. Build Your Own Robot. Take 
my base (now with twice the drive power; that's 2 ft. per sec. 
with 100 Ibs., for only $495.00, Mac), buy my other com- 
ponents and put me together yourself. At the last minute you 
can decide if | deserve artificial intelligence, or not. Oh, yes. | 
knew there was something else. Whatever you do, write for 
Hobby Robotics’ new catalog. I’m in there some place! I’m 
really into Robotics. Are you too? Please send $1.00 for prep 
and handling. (They made me Say that.) Yrs. RU-2. 


HOBBY ROBOTICS 
5070-E Buford Highway * Norcross, Ga. 30071 


404/448-0190 
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(Presumably, the mistake would have found me sooner 
or later.) The double-density system is not compatible 
with some of the more recent NEWDOS/80 zaps, but 
Percom has provided modified zaps. 

A real problem lies in the use of DBLFMT. I found that 
it would not work on virtually any of my disks; it told me 
there were verification errors on the upper tracks. Upon 
inquiry, Jim Stutsman of Software Etc, who wrote the 
system, sent me a zap that solved the problem. Appar- 
ently the verify uses a worst-case test, and a less stringent 
test (as used in DLBDOS) passes many more disks. He 
did warn me to use the modification at my own risk, 
since bad disks might be formatted. 

What about service for any problems that might arise? 
Although I had problems when I bought the unit, I later 
found that a knowledgeable sales engineer was always 
available when I called. I have had no hardware prob- 
lems, and the three sets of initials on the board that I 
received showed that it had been very well checked. Per- 
com's literature describes one of the best service ar- 
rangements I have seen, and its reputation for service on 
disk drives is very good. All of my encounters with the 
manufacturer have been pleasant, and the response has 
always been helpful and refreshingly forthright. 


Overall 

Should you buy the Doubler system? If you want more 
disk space, and particularly more room on each disk, 
then this seems a practical choice. If you are satisfied with 
your present system, then it’s a gimmick, and unless you 
like gimmicks you don’t need it. If you have 77-track 
drives, the Doubler will give you more space than you 
would have with installation of 8-inch drives. If you have 
40-track drives, for $200 you can have almost as much 


space as you would with a 77-track unit. If you have a 


single 35- or 40-track drive, it might be cheaper to sell 
your drive and buy a 77-track system. 

The Doubler seems to be most useful to a multiple- 
drive user who must store large amounts of data or many 
programs; that is, the same person who might consider 
buying 8-inch drives. In this case, the "super" 
NEWDOS/80 operating system is almost essential. Most 
users who need additional drive space will have many 
files to copy, and the ability of DoubleZap 2 to allow 
copying of whole disks really improves speed. Of course, 
the ability to mix double- and single-density disks is also 
nice. 

In summary, I like the Doubler; it’s the greatest im- 
provement to my system since I installed disks. It is well 
designed and reliable, the manufacturer is helpful, the 
software support is outstanding, and the flexibility of 
having five operating systems available is great. There's 
room for improvement in the procedure for converting 
from single to double density with the operating system 
provided, but I'm sure that will come. The TRS-80 has 
had a reputation for being a toy, but with the right 
enhancements it is a professional machine. The Doubler 
is one such enhancement. Ш 
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TRS-80® MOD 1 


FIRST... We lowered the prices of the 
Model 1 from $2499* to 


1899 


"Ме have taken the basic 16K Model lll computer, expanded 
the memory to 48K and odded our ultro-reliable МТІ Опо! 


Disk Drive system. System is fully compatible with Radio Shack 
DOS and peripherals. 


MOD III PLUS 
- PROFESSIONAL SYSTEM 


Now we have enhanced the basic system to 
increase the processing speed and increase 
the display capobility from 64 x 16 characters 
to 80 x 24 characters. This allows complete 
word processing capability on the MOD IIl. 
Speed-up, the basic processing speed has 
been upgraded by adding a Z-80B processor. 
Programs run many times faster compatibly 
without the use of special software. ................... 


MOD 1/80 


Upgraded MOD III, two disl« system. 

Now you can ger 80 track Disk Drives allowing 
350K bytes per drive ог 700K bytes per disk 
drive. An Outstanding Value. 


н п п а а п $9 a «ая в а Фе а аа о п а Ф ия в 9$ 


МТІ has a complete assortment of COMPUTER KITS - & Accessories 


MTI DISK DRIVES for MOD 111 


Internal Kits - 40 TK. External Add-on Kits - 40 TK. Model Ill DOS 5 Manual 92195 
Disk Drive 1 ..... „й 5649 Disk Drive 3.. ... 3379 46K RAM Kit | 550 
Disk Drive 2 .... ... .. 5279 Disk Drive 4 ..... .... 5359 15-232 Serial Interface 2. 59 5 


Ask About Our Extended Warrantee Plan 


MICROCOMPUTER TECHNOLOGY, INC. 


3304 W. MACARTHUR, SANTA ANA, CA 92704 
ж PHONE (714) 979-9923 ж TELEX #678401TAB IRIN 


*Uses MTI Memory, Disk Drives 6 Components 


_ VISA ALL PRICES CASH DISCOUNTED 
®TRS-80™ 15 A REGISTERED TRADEMARK SE FREIGHT FOB FACTORY 
OF TANDY CORPORATION ASK FOR FREE CATALOG 
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Hardware Review 


Videx Keyboard and Display Enhancer 


Mark Pelczarski, 1206 Kings Cir, West Chicago IL 60185 


If you plan to use your Apple II computer for word 
processing and are looking for a lowercase adapter, the 
Videx Keyboard and Display Enhancer may be your 
answer. Several adapters allowing an Apple to display 
lowercase letters on the screen are available. But a prob- 
lem occurring with most Apple word-processing systems, 
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Videx Keyboard and 
Display Enhancer 


Use 

Provides the Apple II 
with a full ASCII 
keyboard and 96 
ASCII display 


characters 


Manufacturer 
Videx Inc 

897 NW Grant Ave 
Corvallis OR 97330 
(503) 758-0521 


Price 
$129 


Dimensions 

6%- by 5%-inch card, 
fits on motherboard 
under the keyboard 


Features 
Uppercase/lowercase 
display, 96 ASCII 
display characters, all 
128 ASCII codes 
available from 
keyboard, shift keys 
operate as a normal 
typewriter, Reset 
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disable, user-definable 
character sets by 


changing EPROM 


Hardware needed 
Apple II or Apple II 
Plus, compatible with 
most other peripherals 
and word-processing 
software available 


Manual 
84 pages, 6 by 8% 


inches 


Software 


Modifications to 
existing software, 
where necessary, are 
well documented in 
manual 


Comments 

Of interest to those 
seeking upper- 
case/lowercase display 
and standard keyboard 
operation, including 
shift key for upper- 
case; of particular use 
to anyone using an 
Apple for word pro- 
cessing 


or any software using uppercase and lowercase, is that 
the Apple keyboard does not recognize most shifted keys. 
It will, for instance, identify I and shift-I as the same 
character, even if you wanted one of them to be lower- 
case. The most popular adaptation has been to use the 
ESC (Escape) key as a pseudoshift. When ESC is pressed, 
a character is actually sent to the computer. Therefore, 
most text editors have required any character you want 
capitalized to be preceded by an Escape character. If you 
wanted the word HUMBUG in all capitals, you'd have to 
type ESC, H, ESC, U, ESC, M, ESC, B, ESC, U, ESC, G. 
This tedious process is necessary with most other lower- 
case adapters because they modify only the display, not 
the input from the keyboard. 

The Videx Keyboard and Display Enhancer modifies 
both the display and the keyboard input. It uses a jumper 
to the keyboard ROM (read-only memory) to allow 
acceptance of standard shift-key operations, and it 
displays uppercase and lowercase letters on the screen. 
With this device, you can use an Apple as you would a 
typewriter. In addition, the Enhancer allows you to 
change RESET to work only when the CTRL (Control) 
key is pressed, a useful safety feature for people with 
early-production Apples. It also allows you to remap 
character sets by modifying the 2716 EPROM (erasable 
programmable ROM) included on the board. 


The Hardware 

The Keyboard Enhancer comes on a 6%- by 5%-inch 
card that fits onto the Apple motherboard beneath the 
keyboard. It replaces the character-generator chip, and 
two other chips are moved from the motherboard to the 
Enhancer board. Also, a jumper wire is attached to the 
keyboard circuit on the underside of the keyboard. In- 
stallation takes about an hour, since the Apple housing 
must be disassembled to reach the required circuits. The 
manual gives detailed and easy-to-follow instructions for 
installation, with many photographs. It can be ac- 
complished easily by a novice. 

The 2716 EPROM contains two character maps and a 
character set. The maps determine which character is 
displayed when a certain keystroke is received. The 
character set includes all 96 ASCII display characters. All 
128 ASCII codes are accessible from the keyboard. Any 
character or mapping may be changed by reprogramming 
the EPROM. 


ane d 
2 


Пп 
БОМ 


УНЛИ +, M LE 


SETS TAPER ERO ME T 
: | P а, 
| DA 


pele А 


am = 

' ШР. ©... фа, == 
L i - к "Taura "hm Tapa V 2 "m 
= LE ESTÁ wn P» ‘a Ms" рута И (-2- i omar. Math uir im 
Paesi E e а Е 7 a ңқ Р oe uo д 6 "^d + = Wu Saar т a 
е T -— a r em mum am mail. ora == ie ч Р? - › “үт ‘ ." 
9 omma — 7. ш” Cc mE me МЕСИН 


d$ He'd used select.. 
it wouldn't have taken seven days 


LI ‘ 


Learn SELECT in just 90 minutes. A whole new word processing software 
concept that kicks the coded key habit and frees you from complicated instruction 
manuals. SELECT is fast. SELECT is logical. With single key mnemonics, you'll use 
dozens of commands that instantly access the rich capabilities of this system. There’s 
nothing like it. 

Simply hit “С” and you'll be ready to Create a document. 

Key "I" and you'll be in the Insert mode. 

Key “М” and Move entire blocks of text... and key dozens more. 


That's all there is to it. You'll get all that word processing software promises ... plusa 
few surprises. 


SELECT with SUPERSPELL. The only microcomputer software with an integrated 
spelling dictionary. To proof your text all you do, of course, is to key "S". SUPERSPELL 
with its 10,000 word dictionary scans your text at computer speed then displays and 
corrects all your typing errors. You can increase SUPERSPELL's word power and 
customize the dictionary by adding new words, one at a time. Ask to see it today at 
your local dealer. 


SELECT with SUPERSPELL ... just a little byte more. y 


SELECT will run on any machine that uses CP/M or MP/M"* or its derivatives. 
It needs 40K of RAM and two disk drives. Special version now available for 


se ect Radio Shack Mod 11%" and Apple Ilt*** 


* SELECT and SUPERSPELL are trademarks of Select Information Systems tac. 


AA er Шұ? іші ні эш ош сш. 2% ital R h 
am up um AAA Ж МЕ И ыкы of Digital Researc 
" аР АН | HN ЖА ТА V Y ** ** A trademark of Apple Computer inc, 


INFORMATION SYSTEMS 919 Sir Francis Drake Boulevard - Kentfield, California 94904 - (415) 459-4003 
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Spelling Errors? 
Does your TRS-80* wordprocessor need help? 


CAN SPELL rendezvous AND mnemonic 
AND OVER 38,000 OTHER WORDS 


Now let your TRS-80 and Proofreader by Soft-Tools check your Scripsit*, 
Electric Pencil, or other documents for spelling and typographical errors. 
It has all of the features needed to meet your proofreading requirements. 


* Checks every single word of even your biggest document 
in under 5 minutes. 


* The 38,000 word dictionary is one of the largest available. 


» Dictionary can be easily extended to add more words such 
as technical terms or names. 


* All unknown words are listed on the screen and can be saved 
on a file for printing. 


* Works with almost any TRS-80 wordprocessor including 
Scripsit and Electric Pencil. 


* Comes with complete and easy to understand User's Manual. 


* Developed for the TRS-80 by a Ph.D. in Computer Science. 
MODEL-| Requires 32 К RAM. I disk drive, TRSDOS* or NEWDOS...... $54.00 
MODEL-II Requires 64K RAM.) disk drive, TRSDOS Version 2.0.......... $109.00 
MODEL-III Requires 32 К КАМ, 1 diskdrive, TRSDOS 


User's Manualonly, specify model.........$3.00 
When ordering, specify model, memory size, number of drives, 
Other professional quality software tools available from Soft-Tools 
include: SOPT-SCREEN"- a full screen text editor for the Model-ll 
and Ill, Ratfor - a structured programming language pre-processor for 
FORTRAN, PP-Ratfor- an automatic program pretty printer for Rat for, 
plus more in the coming months. Please call or write for more details. 


bh Postpaid’ by lia eave wm: клет HOT TOCOLA 


Terms: Cash, check, money order, YISA, Р.О. Bax 339 
or MASTERCARD. NM residentsadd 4*5 tax, [с Dep.B ^" 


pt. 
Dealer Inquiries Invited Tijeras. NM 87059 


281-1834 
Proofreader, Safi-Tools, and Soft-Screen are trademarks ot Soft-Tools. (505) 


" Trademark of Tandy Corporation 


4» Components Express, Inc. 


"Have you kissed your computer lately?" 
1380 E. Edinger. Unit CC Santa Ana. CA 92705(714) 558-3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ. 


A) 
vnl’ 


ч ча. тш. ч. i i ia 


y 
$295.00 


SE 
e 


S 
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With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 
RANGE: Line of sight to 250 miles. 


SCOPE: Will receive within the frequency band from satelites. primary 
microwave stations, and repeater microwave booster 
stations. 

CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 

with: 

e 19" Dish e 300 Ohm to 75 Ohm Adapter 

e Feed-Horn Receiver * 750 Ohm to 300 Ohm Adapter 

e Mounting Bracket e 60 Feet Coax Cable with Connectors 

e Mounting Clamp * 3 Feet Coax Cable with Connectors 

е |nstructions 
WARRANTY: 
180 days for all factory defects and electronic failures for normal 
useage and handling Defective sub assemblies will be replaced 
with new or re-manufactured sub assembly on a 48 hour exchange 
guarantee. 
This system is not а kit and requires no additional devices or 
equipment other than a TV set to place in operation. 
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Circle 6 on inquiry card. 


There are two versions of the Enhancer card: one for 
Revision O thru 6 Apples, and one for Revision 7 and 
later. The Revision O thru 6 card has a set of four DIP 
(dual-inline pin) switches. These switches control the 
mode of operation the Apple assumes when turned on. In 
the alpha-lock mode, the Apple operates as it would 
without the Keyboard Enhancer until you press SHIFT- 
RESET. This puts you in the alpha-unlock mode, giving 
you uppercase and lowercase. À Reset operation returns 
you to the default mode. The DIP switches may be set so 
the modes are reversed and alpha-unlock is the default. 
The switches may also be set so the RESET key itself does 
nothing; CTRL-RESET accomplishes the Reset operation. 
The fourth switch selects between the two alternate 
character maps. 

The Revision 7 version contains an additional set of 
four switches. One setting of these switches selects 
whether a set of flashing characters will be numerals and 
special characters or lowercase letters. The other setting 
for these switches changes inverse characters to flashing 
characters, or vice versa. 


Compatibility 

The de facto standard for lowercase adapters has been 
the one produced by Dan Paymar. The Videx board 
works with any software compatible with the Paymar 
adapter. The manual also contains simple modifications 
allowing Apple Writer, a word-processirig program from 
Apple Computer Inc, to work with the Enhancer. Also in 
the manual are patches allowing Pascal and either Ap- 
plesoft floating-point BASIC or Integer BASIC to use the 
lowercase capabilities. The manual details modifications 
for any Apple configuration, describing each option 
available. 

The Keyboard Enhancer works with any peripheral 
card compatible with the Paymar adapter, including the 
Videx Videoterm 80-column board, the Microsoft Soft- 
Card (except that the SoftCard changes all display output 
to capitals, though some 80-column boards correct this), 
and the Hayes Microcomputer Products Micromodem II. 
A single-byte adjustment to the Micromodem software is 
also given in the manual. 


Conclusions 

When I opened the Enhancer package, I was quite 
skeptical. There were prominent disclaimers saying Videx 
would not be liable for damage done to any hardware as 
a direct or indirect result of installing its product. "The 
entire risk as to its quality and performance is with the 
buyer." That sounded ominous! After finally getting the 
nerve to risk the health and well-being of my Apple, I 
pulled it apart and installed the Enhancer. From step one 
of the installment, I was extremely impressed with the 
documentation. The simple instructions answered every 
question I had. Buyers are not left scrambling for back 
issues of magazines or newsletters to find fixes for soft- 
ware. The price is $129, twice that of other lowercase 
display adapters, but if you do much word processing, 
it’s worthwhile. m 


“WITH THE UCSD р-ЅҮЅТЕМ; 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH? 


HARRY BLAKESLEE, President, Denver Software 


ur business is bigger and 
better than ever. 
A lot of the credit for that 


goes to the UCSD p-System software 
from SofTech Microsystems. It’s 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System —like our 
financial management package— and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice— UCSD Pascal, ™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
TOM nr ! | software that goes from "A" to "Z^ 
JY X V F ж“. \ Distribution licensing and single 
a al a De ae ie мал зм = copies available. Write or call for 

à | ү | details, so you can start going 
places, too. 


JUL ECT: ық microsystems 


а SUGESIOIARY ОҒ SOFTECH 


For the software that’s going places. 


-—— À— | 9494 Black Mountain Road, San Diego, 
| : — CA 92126. (714) 578-6105 
UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. TWX: 910-335-1594 
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Animation in 


Computer-Assisted Instruction 


The Replication of DNA 


CAI, or computer-assisted instruc- 
tion, programs have achieved a high 
level of effectiveness as surrogate 
teachers. These programs present the 
student with written material on a 
video display and invite a response to 
written questions—a valuable ap- 
proach, as the computer can be pro- 
grammed to answer according to the 
individual response, and either rein- 
force correct answers or aid in the 
discovery of errors (see figure 1). Un- 
fortunately, the effectiveness of this 
traditional use of CAI programs is 
limited by the student's interest in the 
material and his ability to read it. In 
many cases, a student does not learn 
effectively from the written word— 
whether it appears in a book or on a 
video screen. 


An Example of a Lesson 

This article will present a CAI 
lesson module that uses animated 
graphics and sound, in addition to the 
written word, to introduce material 
to a student. The module is not truly 
interactive, since my purpose is to de- 
monstrate the use of animation and 
sound in computer-assisted instruc- 
tion, but it would be a straightfor- 
ward procedure to make it inter- 
active. The program is written for the 
Radio Shack TRS-80 in Level II 
BASIC, but it can be adapted to other 


personal computers. 
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Dr Richard R Eckert 
Colegio de Ciencias 
Universidad Catolica de Puerto Rico 
Ponce PR 00731 


The subject of the module is the re- 
plication of a DNA (deoxyribonucleic 
acid) molecule, which, since it con- 
cerns the transmission of hereditary 


START | 


PRESENT 
NEW 
MATERIAL 


QUESTION 
THE STUDENT 


THE STUDENT 
ANSWERS 


N 


PRESENT MORE 
MATERIAL AND 


QUESTIONS 


Figure 1: The common CAI program 
follows this general flowchart.. The in- 
struction is repetitive, and since only sim- 
ple text is displayed, no real advantage is 
gained through the use of a video display. 


information, is one of the most im- 
portant topics in any biology course. 


The Audio Program 

The program in listing 1 uses the 
BASIC instructions SET and RESET 
to control the TRS-80 video graphic 
display and present diagrams that re- 
present the structure of the DNA mol- 
ecule. (The POKE instruction can be 
used on other systems.) These 
diagrams move on the screen, in dem- 
onstration of how a DNA molecule 
replicates itself in the nucleus of a liv- 
ing cell, while an audio text, recorded 
on cassette tape and controlled by the 


" program, explains the figures and the 


written information on the video 
screen. The key BASIC instruction is 
the Level II output instruction OUT 


- port, value. On the TRS-80, output 


port 255 controls the cassette re- 
corder: a value of 5 in the OUT in- 
struction turns the recorder on, and a 
value of 16 turns it off. 

The instructor prepares both the 
visual display and the accompanying 
audio material on a cassette tape. The 
most laborious aspect of the prepara- 
tion concerns the coordination of the 
display with its accompanying sound. 
Once the instructor has recorded the 
audio information in proper se- 
quence, he must determine its dura- 
tion so that the program can delay the 
visual display and coordinate it with 


job Cos 


Accoun ts 


Payroll = 


Payable 


Payroll c 
Job Cost 


Accounts 


With the 
Osborne programs 
as a base, we have 
developed a debugged, 
easily installed business 
package that compares favor- 
ably with systems costing much 
more. 

General Ledger produces trial, 
monthly, and quarterly balance sheets 
and income statements. Journal 
entries can be entered manually, or 
automatically from the A/R and A/P 
systems. 

Accounts Receivable is an open- 
item system that handles invoice, 
payment, credit memo, debit memo, 
and progress billing transactions. 
Customer statements are produced 
when desired. 

Accounts Payable writes checks 
to specified vendors from invoice, 
credit memo, and debit memo 
transactions. You can distribute each 


transaction over a series of G/L. 


accounts and job numbers. 
Circle 413 on inquiry card. 


Accounts 
Eae Payable - 


ы» Accounts 
Receivable | 


EN dx] 


Both the A/R and A/P systems 
produce aged invoice analysis listings 
based on user-specified time periods. 

The Payroll system allows hourly, 
salaried, vacation, holiday, piecework, 
overtime and miscellaneous pay. Any 
number of deductions can be entered 
for each employee. 941-A and W-2 
forms are produced when needed. A 
Job Cost subsystem keeps track of 
project dates and status, and records 
hours, cost and overhead information 
by employee for each job. 


The checks and statements fit - 


standard forms readily available from 
mail-order forms suppliers. You have 
your choice of a number of different 
formats. 


" Receivable | 


We are committed 

to the support of our 
users. A tech support 
phone line gives you access 

to us if you need it. Full source 
code is included with every sys- 
tem. Our money-back guarantee 
speaks for itself. 

Minimum requirements are 48K 
RAM, CP/M™ or CDOS, CBASIC2™, a 
CRT, and a 132-column printer. We 
can provide standard 8”, NorthStar 5” 
double-density, or Heath/Zenith 5” 
diskettes — call for availability of other 
formats. The price is $295 per 
system, or $995 for the complete set 
of four. 

For more information, write 
VANDATA, Suite 205, 17544 Midvale 
Ave. N., Seattle, Wa. 98133, or call 
(206) 542-7611. 

Vandata Business Software. You 
can account on it. Hundreds of other 
businesses already do. 


` CBASIC is a trademark of Compiter Systems inc. 


CP/M is a registered trademark of Digital Research. 
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Circla 47 on inquiry card. 


Compact - Low Cost: 


TERMINAL 


ТІМ70: 12-character alphanumeric display; 
300 and 1200 baud; 36-character input/ 
ouiput buffer; 8 preprogrammed function 
keys; data transmission on keystroke; 
lowest cost alpha Microterminal. 


Нені ..... 


и“ STE Ss Pee 


ТІМ71: 16-сһагасіег alphanumeric display; 
80-character message length; 110 to 19,200 
baud; 320-character data buffers; 14 pre- 
programmed function keys; a full feature 
terminal. 


CONTROL 
PANEL 


Complete, Compact 
Microterminals 
Do It All... 
Replace Fragile CRT’s 


e 80-character ASCII keyboard 

e LED status indicators 

e Н5232С, 20mA Current Loop 

e Pollable, +5VDC supply 

e Display scrolls through buffer 

e 86" x AV" x 0.6", waterproof, 
easy mount, DB25 connector 


Try one today - send check or money 
order...use coupon below 


| BURR-BROWN® Р.О. Box 11400 
Tucson. AZ 85734 
AM s 
D) TM70...$450.00 
D) TM71...$595.00 


О Interesting, but send information on 
all your models first. 


Company 


Address 


City/State/Zip 


Telephone 


| 
| 
| 
[ 
| 
| 
| Name 
| 
| 
| 
| 
| 
| 
| 


Call for quantity pricing 
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Listing 1: This program, designed for use with the CAI lesson module and written in 
Level II BASIC for the Radio Shack T R5-80, presents an animated visual display of 
DNA replication. 

The subroutine beginning at line 890 fixes the location of a nucleotide on the screen, 
with its base facing downward. The subroutine beginning at line 760 places a nucleotide 
on the screen with its base facing upward, and moves it vertically. The values of Q and 
Z determine which nucleotide is to be displayed (for thymine, Q=1 and Z=1; for 
adenine, Q=2 апа Z=1; for cytosine, Q=1 and Z —2; апа for guanine, (Q— 2 апа 
Z=2). The subroutines beginning at lines 580 and 670 present an entire segment of a 
DNA molecule, and call the subroutines at lines 890 and 760 as needed. 


1 REM “THE REPLICATION OF DNA--A ТЕ5-80 COMFUTER ASSISTED INSTIXUCTION MODULE” 

2 REM AUTHORS RICHARD К. ECKERT 

3 КЕМ Е0Х 145, STATION é, РОМСЕ, РМЕКТО RICO. 

4 КЕМ IN ORDER TO COORDINATE FROFERLY WITH THE AUDIO TEXT I HAVE ON TAFE, 

= КЕМ ALL <КЕМ> STATEMENTS SHOULD BE REMOVED FROM THE FROGRAM. 

9 КЕМ A, Е, C, D, E DETERMINE THE FOSITION ON THE SCRECN OF THE VARIOUS FIGURES 
10 A-16::-41:0-24:Dz351E263 

20 CLS 

30 FRINT"THIS IS А COMPUTER ASSISTED INSTRUCTION MODULE," 

40 РКІМТ"СЕТ THE TAFE RECORDER READY." ` 

90 ІМРИТ"ИНЕМ YOU'RE ALL SET HIT ZENTER" $ XX 

60 CLS 

20 PRINTHS?4"R E F L X C à T О 0 F D N A" 

79 КЕМ SET DELAY TIME FOR UFCOMING AUDIO MATERIAL? SUEROUTINE CONTROLS RECORDET: 


80 TM=17.2:GOSUR9S0 

90 CLS 

100 Y=A 

109 КЕМ ОКАН UPPER HALF OF DNA MOLECULE 
110 GOSUESSO 

120 Yis6:9-C 

129 КЕМ DRAW LOHER HALF OF DNA MOLECULE 
130 GOSUL:470 

140 TM=7.4°GOSUE9S0 

150 CLS 

140 YrA 

170 GOSUESSO 

Too FRITO oT T C A 5", 
190 TM-23.58$:60815:730 

200 CLS 

209 REM FREFARE TO DRAW NUCLEOTIDE WITH THYHINE FOINTING DOWNWARD 
210 0х1221!Хер:Үшд 

219 КЕМ  Dfa IT 

220 GOSZUL:3v0 

220 FIINTOEJ94,"TIIYMINE'; 

240 TM«*11.2:003UE9 50 

2480 REM FREPAGE TO DRAN NUCLEOTIDE WITH ADENINE POINTING UPWARD 
249 REM SINCE беҮ1, IT WILL МОТ MOVE 
250 0-2:5-D:Y1-D 

259 КЕМ DRAW IT 

260 GOSUE7 450 

270 FRINTEZ I "ADENINE"? 

200 TM#18.0:3GOSUB7S0 

289 REM FREFARE TO DRAW CITOSINE 

290 Q=1i fe Yaa Жш 

299 REM DRAW IT 

300 GOSUES? t 

310 FRINTG22,"CITOSINE"j; 

320 TMs8.7:603UI9*0 

329 КЕМ PREPARE TO BRAN GUANINE (STATIONARY 
330 R«2:Y1sD:S5-zD 

3490 GOSURF AN 

349 REM DRAH IT 

350 FRINT742,"GU^ANINE"; 

360 TMs10.0; GOSGUE? S0 

370 CLS 

зай PRINT(4360,"G E NE TIC E 0DE"; 
370 TN=24. 5: GODUE?7020 

^00 CLS 

410 ¥=A 

419 REM LINES 420-450 DRAW DNA MOLECULE COMFLETELY LAELLED 
420 GOGUESS 

430 YizCitrC 

440 СОЗГО 


ae PIRINTUSTST Jf T C A ae 
460 FRINT@S97,"' A G T gu 


470 TM=17.0:GOSUE950 

479 КЕМ LINES 480-490 ELIMINATE ONE-HALF OF THE MOLECULE 

480 FORX=41TO43°RESET(X,20) : NEXT 

490 FORYs21T029:FORX*41TOB4: RESETCX, YO) NEXT NEXT 

500 TM-146,0:GOSUE950 

510 ГКІМТ0790,."А G T с"; 

519 КЕМ  FREFARE FOR REPLICATION; SINCE S“Yi, NUCLEOTIDES WILL MOVE 
920 Y1l=D$S= 

229 REM PLACE MOVING NUCLEOTIDES ON SCREEN TO DEMONSTRATE REPLICATION 
230 GOSUE470 

540 FRINT@S97," A G T C"; 

550 FRINT@790,"REPLICATION СОМЕ ЕТЕ"; 

260 TM-24.H8:GO08UE9 50 


570 END 
579 REM SUEROUTINE 580-660 DRAWS THE UFFER HALF OF THE DNA MOLECULE 
580 FORN=1TO2 Listing 1 continued on page 362 


FROM PROMETHEUS 


The IPP Guardian 
Always awake. . .even 


when yop Apple 
sleeps. . 


МЕМ" ANOTHER APPLE* GIFT 


NOW. . . there is an Intelligent 
Peripheral Processor with “always оп” 

background scheduling and BSR control 

. . even when your Apple is turned off! 


Only the IPP-Guardian can make your Apple into a turn-key BSR control and scheduling 

system that requires no Apple overhead. The unique "Apple Juice Switch" provides true “wake- 

up" operation. Your Apple is turned ON and OFF either by internal scheduling or unscheduled external 

events. This enables your system to perform a wide variety of control functions — energy management, alarm 

systems, environmental monitoring, communication control, etc. — without requiring any of your Apple's process- 
ing power. 


The heart of the IPP-Guardian Board is an independent CMOS intelligent processor with up to 2K of user program- 
mable RAM and a real-time clock/calendar with 1-millisecond resolution. They operate in background without any 
Apple overhead. Long-life battery back-up provides independence from AC power. 20 general purpose !/O lines 
are available for external interface. 


Operational expansion can provide additional capability | There's a great deal more to the IPP-Guardian. Call 
for expanded parallel I/O, serial I/O, and future expan- Prometheusor see your local dealer for additional infor- 
sion. Software options include general purpose or BSR mation about the IPP-1 and a demonstration. 

scheduling, multitasking, and monitor routines. =, 


MEMORY EXPANSION MODULE-1. The preferred 
16K RAM Expansion Module for Apple ІІ. Compare 
these features: е RAM data out is buffered into bus. 
e User selectable reset function, e Terminated data 
and control inputs. e Low noise array layout. e Extra 
decoupling capacitars for higher noise immunity. 
e 24-hour dynamic burn-in (minimum) e Total com- 
patibility with al Apple and Microsoft Softcard soft- 
ware. e 1-year parts and labor warranty. "^ Em гот EVER 
Order PP-1, Still only $149.50 ло EEUU 
DUAL SERIAL CARD-1. All functions of two indepen- | ы 


dent serial cards on one board. 
Order PP-DSC-1 @ $189.00 


PASCAL MT+ MEM-1. A modular native Z-80 code 
Pascal compiler and a MEM-1 (detailed above). 
Order PP-PMT-1 @ $229.00 


е 


MONEY BACK GUARANTEE: All Prometheus boards аге Dealer inquiries invited. 
completely tested and burned-in prior to shipment. One-year 
warranty covers parts and labor. Order now without risk. Boards 
may be returned, in good condition (after up to 10 days of trial), 


for a full and premptcash refund. California: add6% tax; BART PROM E I ud HEUS 


Counties, 672%. Quantity discounts available. PROMETHEUS PRODUCTS INCORPORATED 


*Registered Trade Mark: Apple Computers, Inc. 4509 Thompson Ct. e Fremont, СА 94538 е (415) 791-0266 
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Circle 84 on inquiry card. 


a 3 E 


CTA 16K Apple RAM 
Expansion Board 


The Model AXP-16K Expansion 
Board provides a 48K Apple |! 
with an additional 16K of 
memory. The board is com- 
patible with the Language 
Card and related software. 
The extra memory is 
obtained by disabling the 
Apple ROM and using its 
address space for RAM. Model 
AXP-16K comes with an 
operating manual. 


Software Compatibility 
Integer Basic, Applesoft Il, 
Fortran, Pascal, Lisa version 
2.0, Microsoft 280 Softcard, 


Others. 
Special Low 17995 
HURRY! 


Introductory Price 


GTC-101 Terminals 

We still have a few of these 
powerful, reliable standard 
data terminals. Order Today! 
Limited Quantities. 


Reg. $999.00 
Clearance Price Only 579 5 


COMPUTER 
( ГА TECHNOLOGY 
А ASSOCIATES 


362 


118 Castellano 
ЕІ Paso, Texas 79912 
(915) 581-3500 


visa / MasterCard /Diners Club Accepted. 


TO OROER: Send us your check, money 
order or credit card number and exp. 
date, Personal or company checks 
require two weeks to clear. Credit card 
users can са! with card information. 


SHIPPING: We ship terminals PREPAID by 
motor freight. Air and express delivery 
are available on all products. 


There is no handling cnarge. 


*Apple Il is a registered trademark of 
Appie Computer Inc. 


DEALER INQUIRIES WELCOME 
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Listing 1 continued: 

590 Х-304МЖ11:0ш1:22-М 
400 GOSWEB YO 

410 NEXT 

620 FORN=1 702 

&30 X-52NX11?021ZzN 
840 GOSUEG90 

630 NEXT 

660 RETURN 

SS? КЕМ 
670 FORN=1TO2 

580 X204H*11:Q-2:Z-N 
690 GOSUL740 

780 NEXT 

710 FORN=1T02 

720 XsSZ«NXlifQ-l1:Z«N 
730 GOSLEZ SD 

750 NEXT 

7850 RETURN 

734 КЕМ 


SUEROUTINE 5670-750 DRAWS THE LOWER HALF OF THE BNA MOLECULE 


SUBROUTINE 760-880 DRAWS ONE NUCLEOTIDE FACING UPWARD, 


757 КЕМ THE NUCLEOTIDE ORAWN БЕРЕМӘС ON THE VALUES OF B & Ze 


758 KEM 


760 FORY=¥iTOSSTEP=1 

770 FORI=XTOX+LÜ SETLI; Y) NEXT 

780 РОК ТОЯ SET X+; YJ) NEXT 

790 FORT#X+37TOX+7 ЗЕТ(І,Ү“(0-122МЕХТ 


IF бчҮ1і, THE NUCLEOTIDE REMAINS STATIONARY; TF NOT IT MOVES 
759 AND EVENTUALLY MATES WITH TTS PARTNER 


ON THE UPPER HALF OF THE CHAIN. 


800 TFZ=1THENFORT=X+4TOX+6STEP2ZISETS I, Y¥~Q-2 23 NEXT 
810 IFZs2THENFORT#=X+3TOK+7STEFZISETCI,Y-Q~-2) МЕХТ 


820 FOÜRKSITDLOSNEXT 

830 IFYsSTHENRETURN 

840 TFA=1ANDY=S+i THENSSA 

850 FORT=X+3TO0xX¢7 SRESETCI,Y-S) NEXT 


860 FORIsX49TOX-7:FORJzY-1TOY-3STEP-L1:2RESETCÉL,J? NEXT NEXT 


870 FORT#XTOX+10- RESET CL, Y) NEXT 
880 NEXT 


B80 КЕМ 
88v ГЕМ 


890 FORIT=XTOX+103 БЕТТ, Y) NEXT 
900 FGRJ ITON: SET (X45, Y+) S NEXT 
910 FORT2X+3TOX+7 (SET CI, Y*+GQtl>tNEXT 


SUEROUTINE 890-940 DRAWS ONE NUCLEOTIDE FACING DOWNWARD. 
THE NUCLEOTIDE DRAWN DEPENDS ON THE VALUEG OF Q & 2, 


920 IFZ1THENFORT=% +4 7OX +45 TEP2¢SETCL, Y4+Q429 NEXT 
930 TFZ&2THENFORTI=AX+39TOX+7STEP2Z CSET COL, YAN МЕХТ 


940 ЕТИМ 
948 REM 
949 КЕМ 
тер GUTS a 

940 TMWsTMxASS 

970 FORIM=O0TQTM? NEXT 

енп TM=0 

OF OUTS; ó 

1080 RETURN 

the audio material. In the program of 
listing 1, the subroutine beginning at 
line 950 turns on the recorder, line 
960 converts the duration of the 
audio material (expressed in seconds 
and stored in the variable TM) to the 
appropriate terminal value of a FOR- 
NEXT delay loop (lines 960 and 970), 


and line 990 turns the recorder off. 


Video Animation 

The program listing contains many 
comments, but an explanation of 
some of the graphics may also be 
helpful. The subroutines beginning at 
lines 890 and 760 do most of the 
work. The former fixes the location 
of a nucleotide (one of the basic struc- 
tural units of DNA) on the screen, 
with its base facing downward. The 
latter subroutine places a nucleotide 
with its base facing upward, and 
moves it vertically, as needed. In each 
case the values of two variables, Q 
and Z, determine which nucleotide 
will be displayed. 

At those moments when the entire 


SUBROUTINE 950-1000 TURNS OM THE CASSETTE RECORDER, DELAYS 
ACCORDING TO THE VALUE OF TM, AND THEN TURNS OFF THE RECORDER, 


DNA molecular segment is to be pre- 
sented, the subroutines at lines 580 
and 670 come into play. These sub- 
routines call one nucleotide-locating 
subroutine for each nucleotide on the 
molecule. (This makes it easy to ex- 
pand the program to show DNA seg- 
ments that are longer than the four- 
unit chain presented here.) 


A Sample Lesson 

Before a lesson begins, the material 
is recorded on tape, and the cassette is 
placed in the recorder. (The connect- 
ing cable from the computer must be 
removed from the earphone jack on 
the recorder for the speaker to be ac- 
tivated.) The recorder must be set in 
the play mode before the program is 
started. 

When the program begins to ex- 
ecute, the first in a series of graphic 
displays appears on the video screen, 
and the cassette recorder matches its 
information to the appearance of the 
images. Some of the more interesting 
graphic displays are shown in the ac- 


FMS=80 


Organizes your | 
Organization | 


MS-80, a data base management system, offers 
the user a quick and easy way to organize and 

efficiently manipulate data so sound decisions 

can be made on facts dispares 

ЕМ5-80%9% 

is the 

most Power 

ful stand. 

alone DAM 

program; 4 ae 

availableta | 2E 

the тіста "ee 

computed 

industry. Щ 


it olters 
these features: 


ә User definable 
File Definitions 
Screen Displays 
Reports (with 
. math and field, i 
. break analysis) Ш 
Selection Criteria f 
"(on any or all 
fields) 
Menus (that ap- 
plications programs 
can be selected from) 
Instantaneous data query on 
indexed records. 
Mathematical manipulation 
of numeric data fields using 
the report generalor or the 
programming language EFM 
(Extended File Maintenance) 
Easy to tise video "how to’ 
training tapes are available, 
Manipulation of up, to 18 differ- 
ent data files {using EFM) | 
atone time and displays c— 
ing this informatig | Е === 
оп the screen, ger ғ" 
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rating reports, generating other das files or wis 


line updating of input files that already exist 


FMS-80 is able to call other programs like sub- . 


routines.in EFM 
'"FMS-80 is able to: read data fia that other 
programs have generated - 
• Ха restrictions to record size other than avail 
able RAM memory Space % 
“ж Operates ander CP/M? MP/M*. or. CDOS* 


FMS-80 allows the flexibility to quickly create . 


progran n 


~ à secretary 


1 * generates ' 
reports . 


that the 

manager requires. 

{f you're continuously asked to 
do applications programs and 
dont have time to.do it in 
BASIC, consider ЕМ5-80. 

For additional 

information contact 


Systems Plüs, ' 


9975 East Bayshore, 


Palo Alto, CA ` 


194303, Phone 
4157969/7047 


: ssr TH o] DIR Аза 
"ТМ of Cromiemco, Simin vale, CA 
vTM of Digital leseareh, Расе Grove, CA 
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THE NEW 


NEVADA 
COBOL! 


EE SES ae! 
At $149.95 you cant buy 
a better COBOL or one 
residing in less memory. 


Now with the new Nevada COBOL, you can 
use the programs developed by professional 
business programmers over the past twenty 
years to run the big IBM machines. And you can 
develop and tailor programs on your micro and 
run them on your micro or recompile and run 
them оп any mainframe computer. What's more 
you can do it for about one-fifth the cost of 
comparable COBOL compiler systems. 

Almost all the popular microcomputers 
work with the CP/M operating system we use 
including Apple, TRS-80, North Star, Superbrain, 
Cromemco and so on. 


Check the features; 
you'll go Nevada COBOL. 

A powerful subset of ANSI-74, Nevada COBOL 
requires a scant 16K of RAM It’s available on 8" 
CP/M standard single density or 5-1/4” diskettes. 
Price includes diskette and manual. Price for 
manual only, $24.95. 


Four COBOL applications packages 
available too. 

Four COBOL applications packages are cur- 
rently available, Each is priced at 524.95 for the 
diskette. The 73 page manual covering all four 
applications costs an additional 524.95. The 
manual carries complete COBOL source code 
listings and superior documentation. 

Package #1 is the Budget Plan Report 
Generator. Here's an extraordinary time saver 
and planning aid for both start-up and well 
established businesses. 

Package #2 is the Personal Financial Planner 
to give you some eye opening insights into your 
own personal spending habits. 

Package #3 is Labels so you can print name 
and address labels. 

Package #4 is Pre- COBOL for use as а 
pre-processor of COBOL source programs. A great 
programming aid. 


Order today or write for complete details. 

Phone |415) 751-1522 or address Ellis 
Computing, 600 4151. Ave, San Francisco, CA 94121. 
Nevada Cobol is also available at Lifeboat 
Associates, Discount Software, Westico, Business 
Micro Products, Computer Information Exchange 
and other quality computer stores. Mastercard, 
Visa, C.O.D.s, or checks accepted. California orders 
please include sales tax. 


CP/M. TRS-80 anc! IBM are TM's ot Digital Research, 
Tandy Corp and 1 BM respectively 


1 
——————— MÀ ——————— — —— 
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companying photos, but many of the 
displays are animated so it is impossi- 
ble to convey the true image. 


Audio Transcript 

DNA is a molecule found in the 
nuclei of all living cells. In this lesson 
we'll examine the role it plays in the 
process of cell division. The DNA 
molecule is a double chain of nucleo- 


(1a) 


tides; let's look at a section of this 
molecule. (Display in photo Ia ap- 
pears.) 

Here we see part of the double 
chain. Now let's split it down the 
middle to examine its structure. 
(Photo 1b.) 

We see the chain split down the 
middle. Each section of the chain con- 
sists of a nucleotide, and each nucleo- 
(1b) 


Photo 1а and 1b: The initial displays help to orient the introductory information that is 
played on the computer-controlled cassette recorder. 


(2a) 


| TWIN * ry CITOSINE 


А Зия 


(2b) 


Photos 2a thru 2d: Series of displays that 
shows the possible variations in any 
nucleotide. Each nucleotide section may 
have a base with a unique combination of 
two or three bonding sites, and several 
possible lengths. 


The Text Solution for APPLE IIE 


Now APPLE 11® Owners Can Solve Text Problems 
With VIDEOTERM 80 Column by 24 Line Video Display 
Utilizing 7 X 9 Dot Character Matrix 


Perhaps the most annoying shortcoming of the Apple 11® is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple 11® owners have a reliable, trouble-free answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple П® display. And by utilizing а 7 by 9 character matrix, lower case letters have true descenders. But 


VIDEOTERM 


VIDEOTERM lists BASIC programs, both Integer and Applesoft, using ihe entire 80 
columns. Without залы keywords. Full editing capabitities are offered using the 
ESCape key sequences lar cursor movement. With provision for stop/start text 
scrolling utilizing the standard Control-S entry. And simultaneous on-screen display 
of text being printed. 


VIDEOTERM, MANUAL, 
SWITCHPLATE 


BASICs 


Pascal Installation of VIDEOTERM in slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video display terminal and 
treats it as such. No changes are needed to Pascal's MISC.INFO or GOTOXY files, 
although customization directions are provided. All cursor control characters are 


identical to standard Pascal defaults. 


Other 


The new Microsoft Softcard" is supported. So is the popular D. C. Hayes Micro- 
Boards 


modem 11" , utilizing customized PROM firmware available from VIDEX. The power- 
fu) EasyWriter” Professional Word Processing System and other word processors 
are now compatible with VIDEOTERM. Or use the Mountain Hardware ROMWriter’ 
(or other PROM programmer) to generate your own custom character sets. Natural- 
ly. VIDEOTERM conforms to all Apple OEM guidelines. assurance that you will have 
no conflicts with current or future Apple ІІ" expansion boards. 


VIDEOTERM's on-board asynchronous crystal clock ensures flicker-free character display. 
Only the size of the Pascal Language card, VIDEOTERM utilizes CMOS and low power con- 
sumption ICs, ensuring cool, reliable operation. All ICs are fully socketed for easy 
maintenance. Add to that 2K of on-board RAM, 50 or 60 Hz operation. and provision of power 
and input connectors for a light pen. Problems are designed out, not in. 


The entire display may be altered to inverse video, displaying black characters on a white 
field. PROMs containing alternate character sets and graphic symbols are available from 
Videx. A switchplate option allows you to use the same video monitor for either the 
VIDEOTERM or the standard Appie li’ display, instantly changing displays by flipping a 
singie toggle switch. The switchplate assembly inserts into one of the rear cut-outs in the 
Apple Il case so that the toggle switch is readily accessible. And the Videx KEYBOARD 
ENHANCER can be installed, allowing upper and lower case character entry directly from 
your Apple Il keyboard. 


1K of on-board ROM firmware controls all operation of the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 


Advanced 
Hardware 
Design 


Available 
Options 


Firmware 


7X12 MATRIX 
18X80 OPTIONAL 


Firmware Version 2.0 


Display 24 x 80 (full descenders) 
18 x 80 (7 x 12 matrix with full descenders) 


7 x 9 matrix 

7 x 12 matrix option; 
Alternate user definable 
character set option; 
Inverse video option. 


Characters 
Options 


Want to know more? Contact your local Apple dealer today for a demonstration. VIDEOTERM is available 
through your local dealer or direct from Videx in Corvallis. Oregon. Or send for the VIDEOTERM Owners 
Reference Manual and deduct the amount if you decide to purchase. Upgrade your Apple 1° to full terminal 
capabilities for haif the cost of a terminal. VIDEOTERM. At last. 


4 PRICE: • VIDEOTERM includes manual... . . $345 
7X9 MATRIX 


applet isa tademark of Appie Computer Ine “SWITCHPLATE, on 5 18 

І и 1 rawar Я H 

24X80 STAN DARD Micromodem 1" is a trademark of D. C Hayes Associates [nc И Lila ee газаки козе -»-.$ 19 
Softcard’ is a trademark of Microsoft x A MITES 39 
EasyWriter’ is a trademark of Information Unlimited Software Inc е MICROMODEM FIRMWARE..,...$ 25 


APPLE II? OWNERS! 


introducing the 


KEYBOARD & DISPLAY 
ENHANCER 


=" PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
s SEE REAL UPPER AND lower CASE ON THE SCREEN 
s ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 


Videx has the perfect compamon for your provements. Now you can enter those elusive 9 


ИД 
AXE ін ШТА 


word processor software: the KEYBOARD 


CTRL key for shift lock. Not only that. but you 
see upper and lower case on the screen as you 
type. Perfectly compatible with Apple Writer 
and other word processors like. for example, 
Super-Text. 


If you want to program in BASIC, just put it 
back into the alpha lock mode: and you have 
the original keyboard back with a few im- 
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characters directly from the keyboard. or re- 


KEYBOARD AND DISPLAY 
ENHANCER is recommended for use with all 
revisions of the APPLE Il. It includes 6 [Cs. and 
EPROM and dip-switches mounted on a PC 
board, and a jumper cable. Easy installation, 
meaning no soldering or cutting traces. Alter- 
nate default modes are dip-switch selectable. 
You can even remap the keyboard. selecting an 
alternate character set, for custom applications. 


AND DISPLAY ENHANCER Install the диге the Control key to be pressed with the PRICE е KDE-700 (REV. 7 or greater)......... $129. 
enhancer in your APPLE |] and be typing in RESET to prevent accidental resets * KDE-000 (REV. 6 orless)........... $129. 
lower case just like a typewriter. If you want an әде. 

upper case DN ca © (һе SHIET key or the Apple 11° is a trademark of Apple Computer. Inc. 


Avenue 


897 N.W. Gran 
Corvallis, Oregon 97330 
Phone (503) 758-0521 


BYTE July 1981 


365 


- REPLICATION COMETE - 


July 1981 © BYTE Publications Inc 


(3b) 


(3d) 


Photos 3a thru 3g: Animated sequence 
that demonstrates the passing of genetic 
information from parent cell to offspring 
cells. The DNA chain splits, the missing 
portion of each half is replaced when free 
nucleotides bond in place, and the new 
DNA chains take their positions as the cell 
splits. 


tide has a different base. Let's take a 
look at each one. 

Now we see a nucleotide with the 
base thymine hanging downward. 
(Photo 2a.) Observe that there are 
two places where bonding can occur. 
Let's look at another nucleotide. 

In this example, the base is ade- 
nine, and it is facing upward. (Photo 
2b.) Notice that the base is larger than 
thymine and that it also has two 
places for bonding. Therefore, if nu- 
cleotides with thymine and adenine 
should meet, they can form a chemi- 
cal bond and unite. 

Another nucleotide uses the base 
citosine. (Photo 2c.) As we see, it is 
small and has three bonding sites. 

The fourth nucleotide has the base 
guanine. (Photo 2d.) Its large size and 
the presence of three bonding sites 
allow it to unite with citosine. 

Hereditary information is deter- 
mined by the order of the nucleotides 
along the DNA molecule. This is 
known as the genetic code. (Photo 
3a.) One DNA molecule may have 
more than 1000 nucleotides along the 
chain, so the number of possible com- 
binations is enormous. This is the 
property that allows such variety 
among life forms. 

We will now explore the question 
of how genetic information is passed 
from mother to daughter cells. The 
first action in the replication process 
is the splitting of the DNA molecule. 
Here we see part of a DNA molecule. 
(Photo 3b.) 

Here we see one-half of the split 
molecule. Free nucleotides begin to 
bond to each half of the molecule. 
Observe that the bonding occurs only 
when adenine pairs with thymine, or 
when citosine pairs with guanine. 
(Photos 3c, 3d, 3e, and 3f.) 

The replication has finished, and a 
new DNA molecule, identical to the 
original, has been formed from each 
half of the double chain. (Photo 3g.) 
We have seen how the molecule 
DNA, found in all living cells, 
replicates itself and passes the genetic 
information to new cells.m 
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Does Your Printer Have a One Track Mind? 


ANNOUNCING: 


Paper Ігасіог 


This revolutionary product acts as a Carrier, 


The Paper Tractor™ turns your tractor feed protecting and guiding any standard letter or 
printer into a friction feed printing system. legal size paper through the printing area. Any 
Inexpensively. paper. Bond, parchment, onionskin, vellum, 


NCR, manuscript paper (sheet music). Even 


With The Paper Tractor you can abandon 
your company or personal letterhead. 


dull continuous form stock and move into new 


realms of high quality personalized writing The Paper Tractor is a unique solution to the 
paper. Without costly hardware modifications. restrictive nature of the tractor feed printer. 
х Fits 09%” or 15" print frame. * Proven with all major manufacturer's printers, including 
* Compatible with Matrix, Impact, Daisywheel and Ink Epson, Tiger, ТІ, GP-80M, DEC-Writer, Commodore, 
Ejection printheads. Centronics, Radio Shack V VI VII, Beehive, Vista, Grafix- 
* Fits front, back and dual tractor paper feeds. Plus, Axiom, Coment, HI-Q, DIP, C-ITOH, Cromemco, 
* Designed with seif-aligning feed system. Okidata and many more. 
* Positions letter or legal size paper automatically with an * Inexpensive! 
edge-protecting guide. One for $19.50 
* Designed for use with forward/reverse plotting printers. two for $18.50 each 


three or more for $17.50 each 


Leave the boredom of continuous form behind. Display your work in 
style. Be dynamic with The Paper Tractor. 


Patent Pending 


Paper Tractor Ltd.™ 


» Мате & 
с P.O. Box 4218 < 
: Santa Barbara, CA 93103 Street ` 4 
: ГІ Check or Money Order City State Zip 1 
» O MasterCard []Visa & è 
е Phone (____) : 
е Expiration Date . 
° Phone Orders: . 
« Please send me. Paper Tractors for 800-235-6967. In California call (805) 966-5448. : 
: 0972" 0115” wide printer. ж DISTRIBUTORS WELCOME + 4 
z Printer Model ___ CC California residents add 6% sales tax. ^ 
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Catch Bytes with a 
Comparator 


Doug MacDonald, Suite 2, 533 Harbinger St 
Victoria BC, V8V 4H9, Canada 


Anyone who has tried to track down glitches and bugs 
on a data bus has probably looked with envy at adver- 
tisements for those multi-thousand-dollar logic 
analyzers. If those Cadillac devices are out of your price 
range, you might like to try the Byte Catcher. This device 
has quickly become an invaluable addition to my test 
bench. 

Very often your goal is to catch a malfunctioning 
microprocessor at a particular portion of a program: the 
occurrence of one instruction, or a port output. Often 


ЖА x А Ж X X * ж 


»-DYYNASTAR"!! 


World's first “RS-232 COMPUTER" 
with DYNATYPER" typewriter interface --- 


only $6999» complete system!! 


um 
“Ж. b 


Includes: € DYNATYPER" typewriter actuator (no modification to 
typewriter necessary.) 
ө DYNASTAR" RS-232 BASIC language computer with 
2K RAM (expandable to 32K RAM/28K EPROM.) 
@ Cassette interface - std., Centronics and current loop 
interface - optional. 
* Convert any dumb terminal into an intelligent storage system for 
timesharing with the DYNASTAR" computer --- only $399.00 
Жж Create your own word processing system with your typewriter --- 
(DYNASTAR" and DYNATYPER") --- $699.00 
* APPLE/TRS-80/GPIB dedicated interface and the DYNATYPER" 
(our standard product) --- $499.00 
F.O.B. Rochester, Domestic. VISA and Master Charge accepted. 
Call Ken Yanicky at 716-244-7804 


incorporated 


3000 Winton Road South, Rochester, N.Y. 14623 
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you simply want to know if a program reached a certain 
stage. Unfortunately, the days of the front panel with 
that row of blinking address lights and a single-step 
switch are gone. Did a certain memory select signal come 
up when it was supposed to? Is that PROM (program- 
mable read-only memory) putting out correct data? 

The Byte Catcher can answer most of these questions. 
It is based on Advanced Micro Devices’ 25LS2521, ап 
8-bit Equal-to Comparator. This 20-pin TTL (transistor- 
transistor logic) integrated circuit puts out a logic-low 
signal whenever the eight A inputs are equal to the eight 
B inputs. By switch selecting the A inputs you can catch 
that elusive byte on the fly whenever it occurs. The 
match can be as short as about 10 ns, which is fast 
enough for most microcomputer circuits. 

A separate enabling line on the chip allows you a ninth 
input, which is usually used as a data strobe. You can use 
any number of the eight inputs. I often set the Byte 
Catcher to watch a single line. On the other hand, gang- 
ing two of these devices together allows you to monitor 
all sixteen address lines. 

With the addition of a few gates for polarity selection, 
a DIP (dual-inline package) switch, a 555 timer, and two 
LEDs (light-emitting diodes), you end up with a fairly 
powerful multibit logic probe. 

The components fit nicely on a breadboard strip, or 
you can mount the circuit in a box. Since theentire circuit 
pulls a maximum of only 65 milliamps (with both LEDs 
on), you can usually take your power off the circuit 
under test. 

Figure 1 shows the Byte Catcher's design. The 8-bit 
"word" for comparison is preset on the switch SW1. I 
used an 8-line mini-DIP type, but there are various other 
types — a thumbwheel hexadecimal switch might be nice 
for a box-mounted version. The set data is negative logic 
(that is, a closed switch for a logic zero) because TTL is 


Technical Forum is a feature intended as an interactive | 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and | 


communication among readers of BYTE. We ask that all cor- 
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 
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The low price is deceiving. Synertek Systems Corpo- 
ration allows no compromise in the versatility, reliabil- 
ity, and quality of the KTM-3. 

This complete, low-cost terminal offers no-frills, solid 
performance. With its power supply and connecting 
cables, the KTM-3 requires only a CRT monitor or tele- 
vision screen to provide a functioning system for data 
entry and display. 

The KTM-3 incorporates all the latest features of 
standard terminals such as: 

* Choice of character screen size: 
“ 24x80 characters in the KTM-3 /80 
24 X40 characters in the KTM-3 ` 
`+ [IOto 19.2K baud 


hen Steiny -— 
cert ағала Шау don't 


Neither do we. 


7 X9 character matrix in an 8x10 field 
“CAPS LOCK” key 

128 ASCII characters with descenders 

Full and half duplex with modem control 
Built-in power supply and cables included 
Scrolling and full cursor control 

Display of framing and parity errors 

Auto key-repeat 

Debug mode (Display of contro! characters) 
Built-in diagnostics 

50/60 Hz operation with 220 volt version available 


STARTING AT $389, 
OUR PRICE WILL BE MUSIC TO YOUR EARS. 


Dealer inquiries invited. 


Synertek 
Systems 
Corporation 

150 5. Wolfe Road Sunnyvale, СА 94086 
Telephone: (408) 988-5689 

TWX: 910-338-0135 


Technical Forum 


easier to pull low than high. The 4.7 K pull-up resistors 
(R5 to R12) are not really necessary, but are good in- 
surance against noise. 

The B inputs come from the device under test. You can 
fit them onto the board any way you choose, but my ex- 
perience is that care here saves a lot of cursing later. I 
bought some Tektronix test clips which attach onto an in- 
tegrated circuit pin and stay there, as well as some flexi- 
ble test leads from AP Products (who also make bread- 
board strips). I brought all inputs to a 16-pin DIP header 
which plugs into the breadboard. 

The optional input trigger (pin 1 of IC2) is handy for 
creating a “window”; the device will only signal a match 
when the input trigger is active. For example, you might 
want to search the data bus for a particular byte, but only 
when some specific device-select signal is active. SW2 
allows either an active high or active low trigger. With 
the exclusive OR gate (IC2), the rule is to set the switch 
for the same polarity as your desired trigger: to ground 
for active low, to VCC for active high. If the trigger is not 
used, leave the switch on VCC, since an open TTL input 
pulls itself high; or better, tie the trigger high. 

The remainder of the circuit gives you a visible clue of 
what is going on in the test. More often than not, I take 
the comparator’s output (pin 19 of IC1) and use it as a 
scope trigger or send it back into the test circuit to 
generate an interrupt or some other function. 

For poking around in a circuit, however, it is handy to 
use LEDs. The RC (resistor-capacitor) network (R1 and 
C1) provides a fast trigger pulse for the 555; if the data 
matches and stays matched for longer than the timer's 


INPUT 
wan. oS Ү ҚР 
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3 |5 |7 |85 ІР Па [в ПВ [20 
BO Bl вг B3 B4 B5 B6 B? Vcc 
7415386 


TRIG 4. Ji. 
2 


AO — A2 АЗ А4 А5 А6 А? m 


ІСІ 
AM25LS2521 
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4.7K 


One ae” 


+5¥ 
sw? 13 [17 
ab POLARIT Y 
RS-R12 
FOR 


- ww 


duty cycle, it stays latched on and you don't know 
what's happening. R2 and C2 provide the 555 (rigged as 
a monostable multivibrator) with an on-time of about a 
half second; you can change this value to suit your taste. 
Or, you can substitute a beeper for the LED. 

The LED (D1) will light for any data match down to 
about 10 ns. I use the cross-coupled NAND gate set-reset 
latch to "remember" a data match, in case I have my head 
buried in a circuit when it occurs. D2 will light and stay 
lit when a match occurs. SW3 resets the latch and turns 
the LED off again. This feature can be eliminated if 
desired. 

You can add any bells and whistles which occur to 
you. For example, to gang two of the comparators 
together, you would tie the enable out (pin 19) of the first 
to the trigger input (pin 1) of the second and use the se- 
cond enable out as your signal. Tying these two directly 
to the address bus gives you a switch-selectable, memory- 
mapped device-select strobe. . 

Another possibility is to use a pre-settable binary or 
decade counter (such as a 741,5161) to keep track of how 
many "hits" occur, or as a trigger input divider (flag a 
data match on the third...or fifth...or tenth.. occurrence 
of a certain signal). Further gating of the inputs from the 
device under test could be added for various boolean 
functions. Or the output (pin 19 of ІСІ) could be tied 
back into the polarity selector on the exclusive-OR gate 
for further decoding. The possibilities are almost endless; 
I have found I can usually rig up whatever logic I need 
quickly, with the Byte Catcher as my basic test instru- 
ment. Ш 
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Figure 1: Schematic diagram of the Byte Catcher Logic Analyzer. The 25152521 integrated circuit is ап 8-bit Equal-to Comparator 
made by Advanced Micro Devices which outputs logic low whenever the eight A inputs are equal to the eight B inputs. Parts place- 
ment is not critical. See the text for a number of possible variations and modifications to this circuit. 


370 July 1981 © BYTE Publications Inc 


SUPERBRAIN & COMPUSTAR 
USERS’ GROUP 


JOIN SUPER x STAR INTERNATIONAL FOR THE REGULAR YEARLY MEMBERSHIP FEE AND RECEIVE A FREE DISKETTE WITH 
THE FOLLOWING PROGRAMS: 


ж “RECOVER”, it allows you to recover an erased program. * "RETURN", it gets you back into a crashed program 
* "AUTO LOAD", it enables you to load and run a program from CP/M'. 
automatically. ж the game “OTHELLO”. 


Since our first ad in March 1981, we have been contacted from as far away as South America, Europe, Australia, and Indonesia. 
Super x Star International is becoming a world-wide family whose members will enjoy the benefits of a wide range of hardware and 
software developments. | 

Our full color, monthly magazine will print a free program in every issue— programs like an appointment calendar and personal 
finance record keeping. You'll also find technical information, tips for beginners, special business uses, equipment reviews, and 
the Intertec Story —the people, ideas, and machines behind your computer. 

WE GIVE YOU VALUE! Purchase just one commercial program and you will save more than the price of our membership fee. 
Rent a car or stay in a hotel offered in our discount program and save even more, not to mention insurance discounts, a market 
place for your personal software, and a shoulder to lean on if something isn't working quite right. 

Super x Star International— with savings, service, and efficiency —we're here to win your heart. 


WE NOW OFFER A WIDE RANGE OF PRODUCTS 


A few may still be under development at the date of this Issue. 


SOFTWARE 

ж DIAGNOSTICS—for the CPU, Memory, Disk Drives and more x BUSINESS—Real Estate Acquisition Package; Systems Plus*, Peachtree’, 
x WORD PROCESSING WordStar?, MaiiMerge?, WordMaster?, Magic Wand" and other Accounting Packages; Plus the most powerlul, easy to use 
ж LANGUAGES—COBOL, FORTRAN, Pascal, FORTH, BASCOM Compller* business package, which automatically updates all Information 
x UTILITIES—Assemblers, Disassemblers, Monitor at the point of entry; SuperSort?, DataStar, dBASE ІР, 
ж GAMES—Chess, Adventure, Star Trek, Analiza’, and more FMS-80* 

HARDWARE ENHANCEMENTS 

x S-100 Adaptor x Upgrades for ALL SuperBrains 

x External Controls x SuperDOS (Fantastic!) 

* Add-on Disk Storage ж Add-on character sets-including graphics 


ж MTT Upgrade for the intertube 


SUPER*STAR.. 


INTERNATIONAL CORPORATION 
ет 3722 Chestnut Place, Denver, Colorado 80216 ж (303) 623-7973 
Dealers are invited to contact us concerning a special dealer program. 


Charge membership by phone 


ж RECISTfTRÉD TRADEMSAKR OF ӘМТЕРТЕС DATA SYSTEMS 1 BEGITFEWED TmaOf MARRS Of Отана wESEAMCM 2 RECIGTERED TRAN CMARKE IMTERNATONAL % @EGISTEMED TRACTMAGKS OF SMALL AUSINESS AMALICATIOND 4 RESISTERED THADEMAHES OF MICROEOFT 
4 MEGISTERFD TRAC EMA ARS ОҒ SUPP ASOF? Ш REGISTERED TRHADTMARRS OF SYSTEMS PLUS 7 REGISTEWED TRADEMARKS Ок REACHIRE MARRS Of AXSwTQN TATE INC 


н 
PEGISTERED THADE Re 


Yearly membership fee is $50.00 U.S., $58 | would like to join Supers Star International. Enclosed [n my check for $ 


Canada, $74 Europe & So. America, $81 

Australia, Mid East & Asia. Name ————— Company 
Your fee may be tax deductible. Addrass Phone 
Send checks with your name and 

address, made out to: Superx Star City/State/Zip 

International. (U.S. Currency) Computer Mode! Version 
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Event Queue 


July 1981 


July-September 

Short Courses from the Con- 
tinuing Education Institute 
(CEI), various sites through- 
out the US. Three- and four- 
day courses on data-base 


systems, applied micropro- 
cessor systems, microproces- 
sor interfacing, digital filter- 


ing, and applied time-series 
analysis, are being offered by 
CEI. Fees range from $595 to 
$795, Contact the Continuing 
Education Institute, 10889 
Wilshire Blvd, Suite 1030, 
Los Angeles CA 90024, (213) 
824-9545. 


July 9-10 
Software Engineering, Den- 
ver CO. Tailored for systems 


analysts, designers, program- 
mers, and managers, this 
seminar examines the latest 
developments in software 
engineering. For more infor- 
mation, contact Battelle, 
Seminar and Studies Pro- 
gram, 4000 NE 41st St, POB 
C-5395, Seattle WA 98105, 
(206) 525-3130. 

July 13-15 

The Automated Office, 


Chicago IL. Sessions will 
describe an automated office 
and how it functions. Word 
and data processing, elec- 
tronic-communication, and 
computerized records-man- 
agement approaches to im- 
plementing office automation 
will be covered. This con- 
ference is designed for ex- 
ecutives and professionals. 
Contact Department K-Auto- 


mated Off, NIMR Seminars, 
POB 3727, Santa Monica CA 
90403, (213) 450-0500. 


July 13-17 

The Eighth International Col- 
loquium on Automata, Lan- 
guages, and Processing 
(ICALP 81), Palm Beach 
Hotel, Acre (Akko), Israel. 
Among the seminar topics to 
be covered at this conference 
are factoring algorithms, 
data-flow analysis, linear- 
decision trees, and countable 
nondeterminism. For more 


information, contact Dr 
Oded Қагіу, ICALP 81, 
Computer Science Depart- 
ment, The Technion, Haifa, 
Israel. 
July 13-24 


Computer Camp East, var- 
ious sites throughout New 
England. The camp is open to 
children aged 10 to 17. Con- 
tact Professor Howard A 
Peelle, Instructional Applica- 
tions of Computers, School 
of Education, University of 
Massachusetts, Amherst MA 
01002, (413) 545-0496. 


MM-103 MODEMS 


With our unbeatable quality, 
low cost, one-year warranty 
and 24 hour a day Test Center, 
you won't find a better 5-100 
bus modem than the MM-103! 


July 15-17 

Summer Computer Simula- 
tion Conference, Washington 
DC. This conference will pre- 
sent over forty sessions on 
topics of computer-simula- 
tion technology and applica- 
tions, Contact William E 
Buchanan, Applied Physics 
Laboratory, Johns Hopkins 
Rd, Laurel MD 20810, (301) 
953-7100, 


Call or write for brochure 
and price information: 


GD 


POTOMAC MICRO-MAGIC,INC. 
5201 Leesburg Pike, Suite 604 
Fatls Church, VA 22041 
(703)379-9660 (VOICE) 
(703)379-0303 (MODEM: 300 BAUD) 


47% AFTER ALL... 
ALL MODEMS 
ARE NOT 
CREATED EQUAL ! 


MEETS IEEE S-100 STANDARDS 
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SERAL PORT — NIE TOUR TASSE CQ 


be used for other functions while your printer 
isinuse. Large blocks of data are transmitted 
to the “Fast Spooler" board which acts inde- 
pendently tosupply datatoyourprinter A 


real computertimesaver! 


2-80 CPU 

two serial ports 

: 3 parallel imput/output ports 
‚бак buffer memory 


- with 4 ports “2K 5 | 
‘all handshaking lines “оп board power supply 
provided - includes cabinet a 
ü 


: easy to interface 


6809E CPU CARD FOR *APPLE II" 


-includes editor and assembler 

- inialization subroutines are included on disk 
- board is slot independent 

- jumpers for 6809E interrupts i, 
- full handshaking between NE I 


6809E and 6502 MM Nai l 


"Apple ll is a registered trademark of Apple Computer Inc. 


DOUBLE SIDED QUME DRIVE 
DATATRAK 8 


$540. 


Regularly $808. 


CALIFORNIA SOLID DIPPED TANTALUM DIODES 
COMPUTER SYSTEMS a CAPACITORS 20% VOLTAGE иене 
N Am! 35v 25 40 26 Part# Case Price 144148 12151.00 
eosa м | m mo x | Sa x» 2 5 mus T 45 
. : ) .22ті 25% 425: 0 2 78112 1092 45 Part # Price 
32K Static MEM-450NS $560.00 1N4003 12/00 07 pu зу 35 30 26 Ші: Е x ы Сон 
- Wc а n sanoo om 47ті 35v 35 30 246 79105 1092 65 74,501 32 7415154 2.05 
32K Static МЕМ.200М5 640.00 184005 104.00 08 бат! 35v 135 30 .26 79112 TO92 65 TRANSISTORS 74L502 32 7415157 1.15 
2032C 1N4006 10100 .08 imt 35v 255 50 26 79,1: 7092: 65 2М2219А 5.35 74503 32 7415158 1.15 
аа Жы VAN ӨЗ Ж = Ж d D ш 78059 70220 120 2N2222A 28 741504. 32 745160 85 
4 2.2mt 35у 45 . 7812P Т0220 1.20 2N2905A 30 741508 32 7415161 85 
Бак Dynamic MEM-200NS 569.00 З.Зті 35v .50 42 .36 7815P  TO220 120 2N2907A 25 741508 32 7405162 85 
216A | 4.7т! 25v 50 .42 26 7905P 70220 1.25 2N2369A 25 74504 35 2415163 95 
ОРАН: “23700 47m 35v 6 56 44 7912P 70220 125 243904 20 7450 28 745164 1.10 
21188 2ЕМЕН 6.8m! 35v 65 56 .44 7915P 170220 125 2N3908 20 74451 — .38 74LS165 1.10 
ирен: қ DIODES 10mt 25v 85 72 Б 7605k ТОЗ 150 PN2222A 19 74512 39 7415166 255 
?n6c — 10mi 35v 1.19 100 84 7812K ТОЗ 1.50 PN2907A .19 741513 32 7415170 190 
2116X Parth = Price 22ml 25v 130 109 42 7905K ТОЗ 160 741515 .35 7415174 1.25 
ТӨК Hm 6700 1N523:B 20 33m! 22v 1.35 142 95 7912k ТОЗ 1,60 741520 22 7415175 95 
2200A жалай 20 47т! 25v 185 129 105 7915K 1702 150 74,521 25 7445181 2.35 
Mainframe 110/60 386,00 1952428 20 100mt бу 295 248 2.08 309H TO39 95 i i 74L522 .36 74LS190 1.15 
- 1N52456 20 309K TO3 1.25 Va WT & Yo WT CARBON FILM 74LS26  .35 7415191 1.15 
o n зи INS248B 220 ЗР Т0220 195 5% RESISTORS 74157 39 7415192 1.15 
4.Роп Serial НО 27900 MR m 2. 4 0 100 ак Ж юк M зл NE å 
2718A E 4 11 1% 1.1K 11K 11 1.1M А X 
Serial/Parallel WO 290.00 1М452558 20 SOCKETS a тп - 12 120 «4.2K 12K 120K 12М ^c д Шр 
2720А ба IWT LOW-PROFILE SOLDER TIN 350K ТОЗ 575 ч 130 так тақ bla 12и 74L538 39 7405197 99 
сре реген? , Part 1+ 25+ 100+ 15 0 15K 15K 150К — 15M 740540 36 745221 .95 
28104 1N4733A 49 16 160 1.6K 16K 160K 1.6M 74t 542 95 74L$240 1.05 
р аш INAT42A % SLT 18 ч FH 8 ZA ТЕҢ шн Ш" 741547 1.15 745241 1.05 
. . . 20 200 2K 20 200K 3 н 
1N4744A 30 5161Т 21 .18 16 22 220 22K 22K 220K 2.2M rc % Ты tan 
1N4746A 30 5181Т 26 22 18 24 240 2.4K 24K 240K 24M 74,554 738 7415244 105 
uu ш SAMT ма т п 20 27K 27K 29. 27M 744555 24 7415245 2.15 
SPREE BRE: — т S24LT * = 3 CERAMIC DISC X 3o X эк GU 3M 740573 48 7415251 1.29 
33 330 33K 33K  330K 323M 
Order Our S28LT 41 .34 28 74,574 9 7415253 .99 


CAPACITORS 50V 


Number Price S40LT 53 47 40 P- 2 whe, tee зә 390 зэк 39K JK 19М C g ae ave 
7114A а iue 44 43 43K 43K  430K 4 7ALSB3 .95 74.5258 1.15 
12K Pom/Prom Bd. 5 63.00 CRYSTALS WIRE-WRAP SOLDER TIN атр! 07 .06 44 4 470 47K 47K 470K — 47M 745585 1,25 7415260 .95 
7424А Part# 1+ 25+ 100+ 10pt 07 08 Оа §1 510  5.1K 51K 510K  5.1M 741586 55 7415261 249 
Calendar Clock Bd. 103.00 (Part includes S8WT 37 33 .30 22pt 97 96 (0а 56 560 5,6K 56K 560K 5.6М 741590 79 7415268 .65 
7440A frequency 514УУТ 4B 43 348 33pt 07 05 (08 62 6204 62K 62K 620K 741592 75 7415273 165 
Programmable Timer 90.00 In MHZ) S15WT 53 4B 43 39pf 07 06 44 68 680 68K 68K 680K 74LS93 75 7415283 1.05 
7470А 518WT B1 155 50 47 pf 07 105 ба 75 750  7,5K 75K 750к 740595 (94 7415265 .85 
AID Converter 97.00 Part# Price S20WT e 7 6 68pf 07 06 04 82 821  8.2K B2K 820K 7415107 .50 74,5366 .85 
7490A а end 522WT .89 80 22 Te! 5 Tm Eo 31. 910 9K JIK оюк 74LS109 .50 7416367 .85 
GPIB IEEE 488 S24WT 56 86 . р | | í 74L5112 .52 7445368 .85 
7710A c S28WT 122 11 99 Fd y = 2 MINIMUM ORDER PER TYPE: 7461121 52 7415373 165 
Serial Asynch Bd. 127. S40WT p - : d 74L5114 .52 74L5374 1.45 
Sariai 52.00 WIRE-WRAP GOLD 00 07 06 0 Буранда: S рач саны 7415123 105 7405375 .99 
Serial Synch Bd. 152. : p ‘ ' : 7415125 .70 7445377 1.15 
7720A Parti 1+ 25+ 1004 опт 07 06 44 MINIMUM ORDER PER TYPE: 7ALS126 .70 74.5386 .59 
Parailel Interface Bd. 99.00 аус 54 48 44 0022mt  .07 ов .04 100 pes 7415132 .95 7415290 1.75 
77208 $14WG 7) 69 52 (003344 07 06 04 Price Per 100 Pk: 74,8136 .53 74.5393 1.75 
Centeonic Parallel Interface 99.00 : : 0047mt 07 06 (04 : 4 74151238 .B5 84595 1.35 
7811B S15WG 83 75 rj tm! 07 .06 04 QTY V WT WT 7415130 BB 811596 1.35 
Arithmetic Processor S E Du im 99 022-і 410 08 06 100 up $1.70 $1.80 745148 175 811507 1.35 
with Diskette 329.00 . . 020! 40 08 206 1,000 up 1.50 1.60 7415151 811598 125 
7811C S22WG 135 122 110 бат и a 0 5.000 up 130 — 140 

Arilhmetic Processor Fo E о ги m ла 4 10 10,000 up 110 1.20 

vitam 32000 SY18.432 4.50 S40WG 225 203 183 


Southern Semiconductor carries complete lines of California Com- 
aun. em puterSystems, GC Electronics, Vector Electronics and Circuit Assembly 
ri m B B Corp. We stock what we sell. Write or call today for catalog. 


AM one W B Ре 
: Minimum order: $40.00 
шшш ш BE 


- Ga. residents add 3% sales tax 
ҡ (d e pe it] w outhern : Dealer OEM and institutional inquiries invited 
|| E : Prices good in U.S.A. only 
aS (1 ГО В Master card and Visa welcome 
emiconductor inc. @ == 


“ae 6030 Unity Drive, Suite J, Norcross, Georgia 30074, (404) 449-6666 
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MARK GORDON 
COMPUTERS: 


DIVISION OF MARK GORDON ASSOCIATES, INC. 


P.O. Box 77, Charlestown, MA 02129 (617) 491-7505 


COMPUTERS 


Atar:800 W 16K.. 
4 K Model Ilr. 


Model |i 64K System . 


16K Model IIl. 
DISK DRIVES 


40 Track 5*4 inch drive 
80 Track 5'4.. 
4 Disk Drive Cable 


Ж Lobo w/controller Call for price 
Lobo w/o controller. ..Callfor price 


PRINTERS 


Epson МХВО ..- Call for price 
Epson MX70. . Call for price 
Okidata Microline BO ....... .QO 
Okidata Microline 82 .. . .. 


Okidata Microline 83 .... 


NEC 5510 w-tractor. u’. 


Шаһоб630... perà 


MISC HARDWARE 


Expansion int TRS-8O(Ok). . 
Novation D-Cat Modem 
16K Memory Kit.. 

Leedex Monitor .... 
Leedex 1006 . Б 
Leedex Color Monitor. 
Printer Cable for above 
ISO-2 Isolator 


Videx 80 COL BOARD . 
Videx KBD Enhancer. 


DC Hayes Micro Modem P 


CCS and SSM Interface 


Ends. „а... , , .Callfor price 
STORAGE MEDIA 


Sootch-bax 10-54... 
Memnpréx-i»px 10-514 

, Plagne Storage Box 
Verbatim$!a... ,.., 
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ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis 


and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 

Callers outside the W 
Please Call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 


OPERATING SYSTEMS 
NEWDOS by APPARAT INC .. 
NEWDOS+ by APPARAT INC 
MMS FORTH DISKETTE PRIMER 
a 80. 


BUSINESS SOFTWARE FOR TRS-80. APPLE AND ATARI 


Free enhancements and upgrades to registered owners tor the cost of media 
and mailing. 30 day tree telephone support User reference on request. 


Fully Interactive Accounting Package Gener-3} Ledger. Accounts Payable. 


Accounts Receivable and Payroll Report Generating 
Complete Package (requires З or 4 drives} 
Individual Moduies (requires 2 or 3 drives}. 

inventory Il (requires 2 or 3 drives). .. 

Mailing List Name & Address II ie 2 drives} 
Intelligent Terminal System ST-BO 111. 

The Electric Pencil from Re cecil Shrayer . 

File Management System 

Sort 80 

LJK Letter Perfect (A tan. Apple} 

DB Master (Appio) : 
Disk Business Software avaiable for Model IH. ‘Call for once 


FINE PRINT 


TRS-80 is a Tandy Corporation trademark. Use of above operating systems 
may require the use of Radio Shack TRS-DOS Radio Shack equipment 
subject to the will and whim of Radio Shack. 


ORDERING INFORMATION 


We accept Visa and Mastercharge. We will ship C.O.D.. certified check, or 
money orderonly. There will be a 40 percent deposit required on all C.O.D 
orders over S300.00. Massachusetts residents add 5 percent sales tax. Stock 
to three weeks for delivery 


TWX #710-320-7693 eS 


For information call 617-491-7505 ага 
To order, call toll-free 1-800-343-5206 VISA 


The Company cannot be liable for pictorial or typographic inaccuracies. 
The above prices do not include shipping. 


ashington-Baltimore Area 
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July 20 

Passive-Solar Architecture 
and Computers, Berkeley 
CA. CALPAS3 is a computer 
program to model the ther- 
mal performance of residen- 
tial buildings. It is explained 
in this class for architects, 
engineers, and energy consul- 
tants. Contact Sara Bennett, 
Berkeley Solar Group, 3140 
Grove St, Berkeley CA 
94703, (415) 843-7600. 


July 20-21 

Software Engineering, Seattle 
WA. For details, see July 
9-10. 


July 22-24 

Diagnostic Software: Plan- 
ning and Design, the Registry 
Hotel, Bloomington MN. 
This is a seminar for design, 
test, and diagnostic engineers 
and managers. Design ex- 
amples, lectures, informal 
sessions, and individual and 
group diagnostic-program- 
ming sessions are part of the 
course. Tuition is $495. Con- 
tact Professor Donald D 
French, Institute for Ad- 
vanced Professional Studies, 
One Gateway Center, New- 
ton MA 02158, (617) 
964-1412. 


July 27-August 10 

Computer Camp East, vari- 
ous sites throughout New 
England. For details, see July 
13-24. 


July 29-31 

The 1981 Microcomputer 
Show, Wembley Conference 
Centre, London, England. 
Seminars on microcomputer 
applications in business, pro- 
duction, and education will 
be presented. Topics for con- 
ference sessions include hard- 
ware availability, software 
packages and development, 
automatic test equipment, ro- 
botics and process control. 
Exhibits from major Euro- 
pean and American manufac- 
turers will also be featured. 
Contact TMAC, 680 Beach 


St, Suite 428, San Francisco 
CA 94109, (800) 227-3477; in 
California (415) 474-3000. 


August 1981 


August 3-7 

Workshops in Digital Sound 
Synthesis and Processing, 
Digital Music Systems Inc, 
Boston MA. These work- 
shops will provide a hands- 
on introduction for elec- 
tronic-music composers and 
performers, recording engi- 
neers, psychoacoustic re- 
searchers, and others who 
work in the digital-audio 
field. The topics to be 
covered are fundamentals of 
digital audio, unit generators, 
automated synthesis and pro- 
cessing, nonlinear tech- 
niques, digital delay, filtering 
and reverberation, digital- 
audio hardware, and future 
trends. The fee is $300. Con- 
tact Digital Music Systems 
Inc, POB 1632, Boston MA 
02110, (617) 542-3042. 


August 10-14 

Reliability and Life Testing, 
University of California, Los 
Angeles, Los Angeles CA. 
Engineers and scientists in- 
volved with the reliability, 
design, product assurance, 
quality, and safety aspects of 
components, equipment, and 
systems are invited to attend 
this course. The fee is $775. 
Contact the Short Course 
Program Office, 6266 Boelter 
Hall, UCLA Extension, Los 
Angeles CA 90024, (213) 
825-1047. 


August 10-21 

Computer Camp East, vari- 
ous sites throughout New 
England. For details, see July 
13-24. 


August 10-14 

Workshops in Digital Sound 
Synthesis and Processing, 
Digital Music Systems Inc, 
Boston MA. For details, see 
August 3-7. 
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Program to Recover 
“Crashed” Discettes AUTOMATICALLY! 


Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette “crashes” and valuable data or programs are : 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. | 

DISK DOCTOR is comprised of five “wards”, each capable of 
performing a specific discette recovery operation. 


e Ward A: Verifies discettes and locks out bad sectors without touching the 
good files that remain. 


Ward B: Copies whatever сап be read from a “crashed” file and places it 
into a good file under user control. 


Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 
replaced by spaces. 


Ward D: "Un-erases" files. That is, Ward D will recover accidentally erased 
disk flles. 


е Ward E: Displays directory of recoverable erased files. 
DISK DOCTOR will pay for itself the first time it is used. 


Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction is explained in the manual as well as 


prompted by DISK DOCTOR. 
All Orders and General Information: 
шта SUPERSOFT ASSOCIATES 
DISK DOCTOR: $100.00 Р.О. BOX 1628 | 
Manual Alone: $ 10.00 CHAMPAIGN, IL 61820 
(217) 359-2112 
CP/M Formats: 8" soft sectored, 5” Technical Hot Line: (217) 359-2691 


Northstar, 5" Micropolis Mod Il, (answered only when technician is 
Vector MZ, Superbrain DD/QD, Apple II + available) 


Supersoft 


First in Software Technology 


Requires: 48K CP/M, two drives 
needed for complete operation. 


CP/M REGISTERED TRADEMARK DIGTAL RESEARCH 
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DISK 
WITH MANUAL 
MANUAL ONLY 


CP/M © 
ARTIFICIAL INTELLIGENCE 


Medical(PAS-3).......$849/$40 

Dental (PAS-3)..... ..$849/$40 

ASYST DESIGN 

Prof Time Bill......... $549/$40 
м“ General Subroutine. ..3269/$30 
м“ Application Utilities $439/$30 


COMPLETE SMS S 


Creator......, se, e. -3269/525 
Неропег............. ‚`$169/5$20 
Во{һ................$399/$45 
COMPUTER CONTROL 

Fabs (B-tree), .......3159/$20 
Wirasari hii. soos $159/$25 


COMPUTER PATHWAYS 


Pearl (level 1)........% 99/325 
Pearl (level 2)......,.$299/$40 
Pearl (level 3). . ..$549/$65 
DIGITAL RESEARCH 
CP/M 2.2 
NorthStar., .$149/$25 
TRS-80 Model I! (PT), .$159/$35 
Micropolis. .......8169/%25 
Cromemco...,..., -$189/$25 
PL/I-80,.. ean 44...3459/835 
BTUs. „а.о. 691 07326 
MaCiscirenveveves.. ty ЭБ/ф VO 
Sid. ,. UNDO GAS 
SN Бена or .$ 95/$15 
Tex. с * ..$ 70/315 
DeS pool. МЕРЕ 222,2 
D.M.A 
w Ascom..............$149/$15 
DMA-DOS....... .. $179/$35 
CBS... eure pines ,+-„.^9969/9@5 
и Formula „эеле н ,..9539/$45 
GRAHAM-DORIAN 
General Ledger. ...... $729/$40 
Acct Receivable....,..$729/$40 
Acct Payable... .....$729/$40 
Job Costing. . 2o. ..9729/$40 
vw Payroll... ... . $729/$40 
v Inventory ll., -.5729/540 
Payroll. .,... e $493/$40 
Inventory. ...... ...5493/540 
Cash Register.,.... .$493/$40 
Apartment Moat. . ..$493/540 
d ыо. ‚  ,..8729/$40 
и“ Medical.....,.,. ...3729/$40 
i” Dental...... ,. 3729/$40 
MICRO-AP 
S-Basic. . ..8269/$25 
Selector ІМ. ..$469/335 
MICRO DATA BASE SYSTEMS 
HDBS. .. ... .$269/$35 
MDBS .. ... .. , 8795/5840 
DRS or ORS or RTL, $269/$35 
MDBS PKG. .. $1295/360 
MICROPRO 
^ WordStar. . $319/360 
Customization Notes. .5 89/$na 
^ Mail-Merge... .. $109/$25 
м“ WordStar/ Mail-Merge . $419/$85 
DataStar , 24... .3249/$60 
WordMaster.. 9 .$119/340 
SuperSort |. .$199/$40 


ОШ 
ӘНІ WARE 


CP/M users specify disk systems and formats. Most formats available. 


v (New items or new prices) 


MICROSOFT 
m" Baume. i.m $289/$30 
Basic Compiler.,..... $329/330 
Fortran-80.. .. ,.9349/$30 
Cobol-80. ..,... (2. 9574/$30 
M-Sort .,.$124/330 
Macro-80 peeve -9144/520 
Edit-80. .$ 84/320 
MuSimp/MuMath.. Ll co ..$224/$25 
MULISB-GD. п... еа $174/$20 
ORGANIC SOFTWARE 
TextWriter И......... $ 111/320 
DateBook Il.,.,..,...3269/325 
Milestone... .. .. ..5269/525 
OSBORNE 
General Ledger.,...., $ 59/320 
Acct Rec/Acct Pay.,..$ 59/$20 
Payroll w/Cost..... ,..9 59/320 
All 3. . ..$129/360 
All 3 CBASIC- 2., ..,.9199/$75 
PEACHTREE' 
General Ledger....... $399/$40 
Acct Receivable......$399/$40 
Acct Payable...,.,....$399/340 
Payroll. 222. 94399/340 
Inventory. . 1... .9399/$40 
и“ Surveyor... .«, -3399/$40 
Property Mgt......... $ 799/340 
CPA Client Write-up, ..$799/340 
Mailing Address. ..... $349/340 
SOFTWARE WORKS 
ee МИ 5 69/$na 
Ratfor.. .. . 3 86/$na 
SOHO GROUP 
МаісһМакег........ 5 97/$20 
WorkSheet. .  ..... $177/320 
STRUCTURED SYSTEMS 
GL or AR or AP or Pay. .$599/$40 
Inventory Control..... $599/340 
v Magic Worksheet. ....5218/540 
Analyst. .,.,....,.,..9199/825 
w Letteright..,. axı ...3179/325 
QSort... .. ..$ 89/520 
SUPERSOFT 
и“ Diagnostic l.. . ..$ 49/320 
Оаспов11С!!......... $ 84/320 
и" Disk Doctor. i... выг: 5 84/320 
Forth (8080 or Z80),...$149/$25 
Fortran... . ..$219/330 
V Fortran w/Ratfor. күте amie с. 
Other. . 1еѕѕ 10% 
TCS 
GLorAR or AP orPay..$ 79/$25 
Al4...,.. , a. .9269/3$99 
UNICORN 
ew MiInOe с... ...9 99/325 
s Scribble.- ....-..% 99/525 
ie Bolh. ....... ‚„...$189/$50 
iv Amethyst . ...5299/575 
WHITESMITHS 
"C" Compiler.. ....%5600/530 
Pascal (іпсі”С”).,, . .5850/545 
“DATA d 
FMS-80. .. .5649/345 
dBASE ll..... scene: $629/350 
Condor. . r... 9599/3530 
i” Condor II. ». .8899/350 
M Access/80. .. ..... $749/$50 


rat 15 


“PASCAL 
Pascal/MT+...... ...9429/$30 
Pascal s. uiu e ess 5349/530 
Pascal/UCSD..... ....9299/$30 
Pascal/M. .$149/$20 
"WORD PROCESSING" 
WordSearch.. .$ 179/325 
SpellGuard.... .....$229/$25 
vw VTS/80..,.. Duy з с. «9259/9505 
Magic Wand....,. ...5289/545 
Spell Binder .,.. .$349/$45 
“OTHER GOODIES" 
“Тһе Last Опе.........5549/595 
v SuperCalc...... ....$269/$50 
я ТТТ “М” $ 189/330 
БОТАМ.,..........-. $149/$15 
ИГУ. oe $ 89/$50 
Tiny “С” E ue ps ..$229/350 
CBASIC-2. . ..$ 98/$20 
Nevada Cobol. А ‚.$129/$25 
MicroStat...,,.......$224/$20 
moo | aR $105/$15 
ЕӘШ-1.. Н Se 
MiniModel........... 5449/350 
Ss g; „саа $449/$40 
Шс {ө а) A $229/$20 
SIE VL eve 96 5224/535 
String/80 ux PR (2.2.5 84/820 
String/80 (source), ....$279/$na 


APPLE П® 


INFO UNLIMITED 


wv EasyWriter .$224 

,“Пайадех.,.,.,..4....5349 
Ойтег....,.........1955/15% 
MICROSOFT 

M Softcard {2-80 өлмек 5259 
FOAM usse] $179 

“Собо! unas ..$499 
MICROPRO 

© МЮгаз1аг............. $269 

v MailMerge........... $ 99 

ga etus M las $349 

v SuperSort |. $159 
PERSONAL SOFTWARE 
Visicalc. .... 

м“ Visicalc Il., МЕСИ i9 

CCA Data Mgr. "PEEL. | 
Desktop/Plan 11. , , $159 
УРНЕШП.,,.....,..., $129 
lo oa egeo $159 
Visiplot . . $149 
Vistrend/Visipot. $229 
ЖЕ; 020% TT 846 
РЕАСНТВЕЕ: 
General Ledger.......$224/$40 
Acct Receivable... ,..5224/$40 
Acct Payable.... ..$224/$40 
Payroll. ........... . 224/540 
InMentoamy. ven ome ems $224/340 
aO ME. GOODIES" 

# dBASE lL........... $289/350 

v VU SA luso йш. $ 49 
Super-Text Il $127 
Data Factory. . j ..$129 

i“ DB Master... ... ...5184 

~ ОЕМ lai 

- cdi AER 7 
Ledger Plus.. 2 -5549 
Charles Mann.. .....less 15% 
STC: je asa ee Ж less 15% 


ORDERS ONLY—CALL TOLL FREE VISA • MASTERCHARGE 
1-800-854-2003 ext. 823 - Calif. 1-800-522-1500 ext. 823 


Overseas —add $10 plus additional postage * Add $2.50 postage and handling per each item • California 
residents add 6% sales tax » Allow 2 weeks on checks. С.О. D. ok » Prices subject to change without notice 


All items subject to availability » Mı 


6520 Selma Ave. Suite 309 * LosAngeles, Ca. 90028» 


—Mfgs. Trademark. 


THE DISCOUNT SOFTWARE GROUP 


(213) 666-7677 


Int’ | TELEX 499-0032 BVHL Attn: DiscSoft « USATELEX 194-634 BVHL Attn: DiscSoft • 
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TWX 910-321-3597 BVHL Attn: DiscS oft 


Circle 126 on inquiry card. 


August 17-21 

Workshops in Digital Sound 
Synthesis and Processing, 
Digital Music Systems Inc, 
Boston MA. For details, see 
August 3-7. 


August 24-27 

Software Design, Reliability, 
and Testing, Sheraton Motor 
Inn, Lexington MA. This 
four-day seminar for en- 
gineers, programmers, and 
technical managers examines 
concepts and techniques for 
developing and testing reli- 
able, cost-effective software. 
The conference also addresses 
management concerns and re- 
commended policies. Tuition 
is $600, which includes 
course notes, luncheon, re- 
freshments, and an evening 
reception. Contact Professor 
Donald D French, Institute 
for Advanced Professional 
Studies, One Gateway Cen- 
ter, Newton MA 02158, (617) 
964-1412. 


August 24-28 

The Seventh International 
Joint Conference on Artificial 
Intelligence, University of 
British Columbia, Vancouver 
British Columbia, Canada. 
This conference examines 
computer applications of 
medical diagnosis, computer- 
aided design, robotics, pro- 
grammable automation, 
speech understanding, vision, 
and other artificial-intelli- 
gence-related topics. A 
tutorial program and artifi- 
cial-intelligence exhibits are 
to be presented. For more in- 
formation, contact Louis G 
Robinson, American Associ- 
ation for Artificial Intelli- 
gence, Stanford University, 
POB 3036, Stanford CA 
94305, (415) 495-8825. 


August 25-28 

Vector and Parallel Proces- 
sors in Computational 
Science, Chester, England. 
The conference will concen- 
trate on hardware, software, 
algorithms, applications, and 
case studies concerning vec- 


tor and parallel processors. 
For information, contact Mrs 
S A Lowndes, Science Re- 
search Council, Daresbury 
Laboratory, Daresbury, 
Warrington, WA4 4AD, 
England. 


August 26-29 

The Fifth Annual National 
Small Computer Show, New 
York Coliseum, New York 
NY. Daily lectures and a five- 
hour executives-only seminar 
will be featured. The ex- 
ecutive seminar is designed 
for upper-level managers 
who need an introduction to 
the understanding, acquisi- 
tion, and use of computers in 
business. The registration fee 
for the show is $10 per day. 
The seminar for executives is 
$200, which includes all ma- 
terials and show registration. 
For information, contact the 
National Small Computer 
Show, 110 Charlotte Pl, En- 
glewood Cliffs NJ 07632, 
(201) 569-8542. 


August 28-30 

Personal-Computer Arts 
Festival ‘81 (РСАҒ '81), 
Philadelphia Civic Center, 
Philadelphia PA. PCAF '81 
will include technical ses- 
sions, demonstrations, and 
exhibits. Also featured is the 
annual computer-music con- 
cert and computer-graphics 
film and video show. PCAF 
'81 is being held in conjunc- 
tion with the Personal Com- 
puting Show '81. For com- 
plete details, contact PCAF 
'81, POB 1954, Philadelphia 
PA 19105. 


September 1981 


September-December 

Four Seminars from Manage- 
ment Information Corpora- 
tion (MIC), various sites 
throughout the US. These 
seminars are designed for 
businesspeople who need an 
introduction to system selec- 
tion and use. For a complete 


MICROMAIL HAS WHAT 


YOUR SYSTEM NEEDS. 


DIABLO 630 


The Diablo Model 630 is a reliable, high quality, tull- 
character serial printerforanyone who isseeking superior 
print quality at a low cost, This is the first Diablo printer to 
offer complete interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does notsacritice print quality toobtain this versatility. 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self-test, extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 


With Adjustable Forms Tractor add $200.00 


TELEVIDEO 950 


Before you buy any advanced video terminal, investigate 
the new TVI 950. Here's a partial list of features: complete 
editing (insert, delete, and erase), smooth scrolling, split 
screen with line lock, programmable function keys, 15 line- 
drawing graphics charcters sharp 14х10 character 
resolution, 25th display line (for terminal status, function key 
labels, or messages from the host computer), buffered 
auxiliary port. up to four pages of memory (1 page stan- 
dard), and baud rates to 19.2k B. For operator convenience 
there is a non- glare tiltable screen and a detachable 
keyboard. A built-in modem (300 baud, with keyboard 
dialing) is available for timesharing applications. 


$995.00 
TEXAS INSTRUMENTS ANADEX DP-9500/9501 


810/2 $1,549.00 Standard features include expanded and com- 
(includes upper/lower case pressed print, underlining, true lower-case 


option) descenders, RS-232C, Parallel, and 2ОтА inter- 


faces, fast bi-directional printing, and high- 


$1,679.00 resolution graphics. 
$1,299.00 


TELEPRINTERS 


810/2VFC/CP 


(includes 11/1 case, forms 
control & compressed print) 


PRINTERS 


C.R.T.'s 


ANADEX TeleVideo DEC 
DP 9000 5199 912C 5 699 LA34 6 969 
DP-9001 6199 920C S 749  Dot-matrix, 3Oc.p.i Adjustable 
Just like the 9500/9501, but 5 character sizes & line spacing. 
inches narrower. Uses paper SOROC LA34AA $1099 
9.5 inches wide. - жығы ср ЖЕНЕ 
ЧИР 19.120 6 689 includes programmable forms 
169140 $1099 length control. 
a .—— 16135 $ 849 TELETYPE 
1640 RO $2469 NEW! Microprocessor 
Uses plastic daisy wheels, controlled, programmable 43 йды ете 5 999 
parum SONG E function keys. бассан. Ideal im use with 
1650 RO 62799 300-baud acoustic couplers or 
Uses metal daisywheels, prints oi а modems. 
upto 4Ocps. 
80 or 132 columns DIABLO 
NEC Advanced Video Standard 1640 KSR $2699 
HighQualiy 55 cps. Uses plastic daisy wheels, 
5510 62595 DEC prints up to 45 cps. 
Serial Interface YT-100 $1650 1650 KSR $2799 
5530 $2595 Uses metal daisywheels, prints 
Parallel Interface up to 40 cps. 


NEC and DIABLO prices include forms tractor. 


Circle 247 on inquiry card. 


To Order: Send check to MICROMAIL. P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires а 15% deposit. Handling: Add 3% to 
orders less than $750, 2% to orders $75) - $2,000, 1% to orders over $2000. NOTE: Handling charges are 
waived on orders pre-paid in advance by check. Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. 


” 


m Р.О.Вох 3297 
| | | Phone: 714/731-4338 
eile Р а! TWX: 910 595 146 
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$36. No. 10. 


HOW TO BECOME 
A SUCCESSFUL 


COMPUTER ` 
‘CONSULTANT 


by LESLIE NELSON . 


ESSEX FURLISHING 


$28. | Мо. 16 


FREE-LANCE 
SOFTWARE 
MARRETING 


hy 
KE RORITES 


SREKRVPORBLICATIOVS 


$30. No. 32 


ENTREPRENEURS 
NEEDED 


The shortage of knowledgeable dealers/distributors is the #1 problem of microcomputer 
manufacturers. Over 300 new systems houses will go into business this year, but the number 
falls short of the 1200 needed. It is estimated that the nationwide shortage of consultants willbe 
over 3000 by 1981 The HOW TO manuals by Essex Publishing are your best guide to start 
participating in the continued microcomputer boom. 


MORE THAN EVER IN THE MICRO- 
COMPUTER INDUSTRY. 


HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition, March 1980 


Written by the founder of a successful systems house, this 
fact-filled 220-page manual covers virtually all aspects of 
starting and operating a small systems company. It is abundant 
with useful, real-life samples: contracts, proposals, agreements 
and a complete business plan are included in full, and may be 
used immediately by the reader. 


Proven, field-tested solutions to the many problems facing the 
small systems house are presented. 


From the contents: 

* New Generation of Systems Houses * The SBC Marketplace 
* Marketing Strategies * Vertical Markets & IAPs e Competitive 
Position/Plans of Major Vendors * Market Segment Selection & 
Evaluation 9 Selection of Equipment & Manufacturer е Make or 
Buy Decision * Becoming a Distributor е Getting Your 
Advertising Dollars Worth © Your Salesmen: Where to Find 
Them * Product Pricing * The Selling Cycle • Handling the 12 
Most Frequent Objections Raised by Prospects * Financing for 
the Customer * Leasing * Ouestions You Will Have to Answer 
Before the Prospect Buys * Producing the System * Installation, 
Acceptance, Collection + Documentation * Solutions to the 


Service Problem * Protecting Your Product e Should You Start Now? e How to Write a Good 
Business Plan * Raising Capital 


HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 

by Leslie Nelson, 2nd revised edition. Jan 1981 
Independent consultants are becoming a vitally important factor 
in the microcomputer field, filling the gap between the computer 
vendors and commercial/industrial users. The rewards of the 
consultant can be high: freedom, more satisfying work and 
doubled or tripled income HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back- 
ground information and step-by-step directions for those 
interested to explore this lucrative field: 

• Established consulting markets е How to get started е Itemized 
start-up costs е Are you qualified? е Beginning on a part-time 
basis е The Marketing Kit e Should you advertise? * Five 
marketing tips • Getting free publicity © How much to charge 
e When do you need a contract? e Sample proposals * Which 
jobs should be declined е Future markets е The way toreal big 


money * Avoiding the legal pitfalls е How consultants’ associations can help you * The National 
Register of Computer Consultants е How others did it real-life sample cases е and much more. 


FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 


Writing and selling computer programs as an independent is a 
business where * you can get started quickly, with little capital 
investment * you can do it full time or part time * the potential 
profits are almost limitless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the 
conditions for the small entrepreneur are outstanding. 


This manual will show you how to sell your own computer programs 
using these proven techniques: е direct to industries е through 
consulting firms © through manufacturers of computer hardware 
е in book form * mail order е through computer stores. It will 
show you how to profitably sell and license all types of software 
ranging from sophisticated analytical programs selling for thou- 
sands of dollars, down to simple accountingroutines and games 
for personal computers. 


The book will guide you step by step through the process of 
marketing, advertising, negotiating a contract, installing software, 


training users and providing maintenance and support. It also contains sample software contracts 
that have been used in actual software transactions. Also included are tips on how to negotiate 
with a large corporation, ways of avoiding personal liability, techniques for obtaining free computer 
time and hints on how to run a free-lance software business while holding a full-time job. 


-—— жей — LÀ a d m a am ier m pm mm Om m С) 


[ ESSEX PUBLISHING CO. Depi 2 қағыс 
] 285 Bloomfield Avenue е Caldwell, N.J. 07006 l . 
| Order books by number Send check. money огдег (1) 5 5), VISA or Master Charge # Publisher pays 4th 
1 class shipping For UPS shipping (USA only)add $1 00 per book For Air Mailshipping add $2 50 per book in 
| the USA. 5600 ın Mexico and Central America, 512 00 per book elsewhere М.) residents add 5% sales tax 
( О No tQ ПМо 16 О Мо 32 О Check enclosed О Credit card О 4th class DUPS O Air 
! 

| 

i Name 

[| 

ч Address — n a RANT 

NE NENNEN "EN Zip 

L 

1 ШЕН. a RR ER ы р. 1 —-———Q 
! For faster shipment on credit card nrders call (201) 783-6940 between 9 апа 5 Eastern time. 


eee pr a a puo cdm emma en MT c жы ec cr re Н |] 
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Circle 146 on inquiry card. 


schedule of seminars, fees, 
and locations, contact Carrol 
Bell, c/o MIC, 140 Barclay 
Ctr, Cherry Hill NJ 08034, 
(609) 428-1020. 


September 1-3 

Computerized Office Equip- 
ment Expo (COEE), Civic 
Center, Atlanta GA. COEE 
provides a forum where the 
owners and executives of 
small and large businesses 
can learn about office auto- 
mation. Office equipment for 
word processing, record stor- 
age and retrieval, and 
micrographics will be ex- 
hibited. Contact Cahners Ex- 
position Group, 222 W 
Adams St, Chicago IL 60606, 
(312) 263-4866. 


September 9-11 

Eurographics '81, Technical 
University, Darmstadt, West 
Germany. Almost seventy 
exhibitors are expected to at- 
tend this computer graphics 
show, Detailed information 
can be obtained from Die- 
bold Deutschland GmbH, 
Attn: Dr H J Grobe, Feuer- 
bachstrasse 8, D-6000 Frank- 
furt/Main, West Germany. 


September 10-13 

Mid-West Computer Show, 
McCormick Place, Chicago 
IL. This show features office 
systems, data- and word-pro- 
cessing equipment, telecom- 
munications equipment, 
microcomputers, computer 
graphics, peripherals, and 
other related supplies. For in- 
formation, contact the Na- 
tional Computer Shows, 824 
Boylston St, Chestnut Hill 
MA 02167, (617) 739-2000. 


September 14-17 

Productivity—An Urgent 
Priority, Capital Hilton 
Hotel, Washington DC. This 
conference is intended to pro- 
vide a focus on productivity 
throughout the computer in- 
dustry. General inquiries for 
program information should 
be addressed to Compcon 


Fall ‘81, РОВ 639, Silver 
Spring MD 20901, (301) 
589-3386. 


September 15-17 

WESCON/81, Brooks Hall, 
Municipal Auditorium, and 
Hilton Hotel, San Francisco 
CA. Sessions on communica- 
tions, components and de- 
vices, computer and micro- 
processor hardware and soft- 
ware, office automation, and 
memory systems will be pre- 
sented. Computer equipment 
and related products exhibits 
will be featured. Contact 
Electronic Conventions Inc, 
Suite 410, 999 N Sepulveda 
Blvd, El Segundo CA 90245, 
(213) 772-2965. 


September 16-18 

Diagnostic Software: Plan- 
ning and Design, Boston MA. 
For details, see July 22-24. 


September 16-18 

The Engineer as a Com- 
municator, Crystal City Mar- 
riott, Arlington VA. This 
conference will feature dis- 
cussions on communications 
technology, information 
gathering, storage, and re- 
trieval, using computers in 
technical communications, 
and other related topics. 
Contact Dr Daniel Rosich, 
School of Business Ad- 
ministration, 
Connecticut, Stamford CT 
06903, (203) 322-1673. 


September 24-25 

Microprocessors: Hardware, 
Software, and Applications, 
Worcester Polytechnic In- 
stitute, Worcester MA. 
Among the courses to be of- 
fered are hardware and soft- 
ware basics, selection and 
evaluation of microproces- 
sors, memory and input/out- 
put systems, multiprocessor 
systems, real-time system 
design, and circuit testing and 
debugging. For more infor- 
mation, contact Ginny 
Bazarian, c/o Office of Con- 
tinuing Education, Worcester 


University of. 


SUPESBRAIN 


У ШОЛА — г POT Tee 
9 Ted vind и f 
?, Don i ie il T LE 


QD - ONLY 


52990 


Buy Factory Direct and Save! Direct from 
қағын grants to you at the best prices in the country! 


FREE! Word processing or single accounting program with 


SUPERBRAIN 5mb Upgrade kit . . a = 


purchase of 64k Superbrain at $2650. 


52995 


Includes 51-506 53 5mb Hard disk, controller, brackets, cables, CP/M опа DOS diskette 


SUPERBRAIN 64k Double density „ = . 
HARD DISK lOmb кетес. шы мө»... 


NORTHSTAR COMPUTERS 


HORIZON Il 
52150 


Double 
32K Density. Reg, $3695 


HORIZON II 


Quad 
| 32K Density. Reg. $3995 52965 


TERMINALS 


Intertec 


Intertube III nea 5895 


2120 
Emulator req soos .... ^1 20 


PRINTERS - DOT MATRIX 
Lowest Prices! 


MPI 886..... ust sg 5850 
MPI 996.,................ 3150 
COMET citon with R5232. . . Regs 995 5450 
COMET Il Porte. ..... Reg.si350 2825 
EPSON MX80 Parallel. . . Reg.S 645 3465 
EPSON MX80O rs232. . .regs 22 525 


PRINTERS.wonp PROCESSING 
STARWRITER раю... кед.52195 $1495 
STARWRITER 15232 . .. Reg 52395 *1650 
STARWRITER Il 4scps. . пес 52295 *1795 


ХҮМЕС раю. ...... кед.52650 21995 
XYMEG төз........ Regs2875 ?2165 
КЕП (C AMEN 52535 
WORD PROCESSING 
МӨНІ ®йг................. 5320 
Mail Merge................. 5110 
21. ........:.........: 5449 
ВепсһтогК................. 5400 
Spelipumm.. m... 2.5225 
Word. Рох... о. оо. 3:170 _ 


NAD Mail List structured systems... . . 3100 
МҰҒ МацеГг................. 3100 


"C/PM is trademark of Digital Research 


. *2650 
. 53395 


HORIZON II 
Double 
64k Density. Reg. $4195 


HORIZON Il 


DISC DRIVES 
5 mbyte 57/4” Hard Disk ST-506 
from Seagate Technology 


LIST $1500 ONLY...*1300 


FLOPPY DISC 5% 


Tanden TM 100-1 Single Sidec, Double Densiy 2 25 
TM 100-2 Double Sided, Double Density $395 


SOFTWARE NORTHSTAR 
25% OFF! 


ACCOUNTING PLUS 


by Systems Plus 
Accounts Receivable, Payroll, Accounts 
Payable, Inventary, General Ledger, Sales 
Order Entry, Purchase Order Entry. 


Each *395 


PEACHTREE 
A/R, A/P, G/L, Р/В, INV... .еа. 5395 | 
CPA, PropertyMgmt....... ea. *195 
MVF PROGRAMS 
Restaurant Inventory......... 5250 
СТИЛ ues auc oe *450 
DBMS PROGRAMS | 
| RE EE RT ee *550 
ID ЖӨНЕП. омы И 5225 
Е 00 а а н... *395 


C Basic Compiler............ $110 
Microsoft Basic 


U.S. International Dealer inquiries Invited 


To Order Call (206) 453-8159 ф “= 


Mostercharge, VISA add 3% No COD. s. All prices FOB origin. 


PACIFIC COMPUTER BROKERS. 


11056 Palatine North, Seattle, WA 98133 


Circle 295 on inquiry card. 
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High Resolution, Low Cost, Real Time Plotting... 
Stand Alone Card!!! 
=o; “VIDEO DIGITAL OSCILLOSCOPE PLOTTER” 


It plots directly on a video monitor or television*: Requires NO SOFTWARE! 


It plots and stores 8 Bit data from any parallel output, ШЕШН, 
* AID Converters е Computer Outputs * Logic States • Data Streams 


Couple it to a digital data source to form a STAND ALONE: 


Digital Storage Oscilloscope 


* Laboratory Plotter 
* Computer Plotter 


* Data Acquisition & Display System 


ШЕ f\ A 
| 74 Sy 


ИЦ 


| AU NUR 


(ЕТІ! Ds MM 


Use the 360A CARD by Itself to store 2 Independent 256 x 512 Hi. Res. traces. Or, add 
up to 7 ADDL. CHANNEL CARDS (360X), each with dual memories, for up to 16 inde- 
pendent traces. 


a 256v. х 512 h. High Resolution Display of each trace memory 

* 0 to 5 MHz point plotting rate: Points are plotted in ҮТ format, in Real Time 

* Choice of plot modes: “Dot Connect", "Individual Points", "Curve Shading" 

* Choice of Sweep modes: ''Auto-Erase", "Auto-Retrace", “Single Sweep ; Manual" 
е Displays an Electronic Reference Grid with variable spacing and brightness 

• 572 word or 1024 word selectable record length 

• Independent trace memories allow “Selective Erase/Write & Display" of tracas 


* Universal Tri-State output, 8 Bit parallel, interfaces easily to Computer HO 

* NTSC Composite Video Output: 1.5 volt pp Into 75 ohms 

ғ Requires 5 voltsat 1 amp: Board is fully socketed and solder masked, Gold contacts. 
Boards assembled and tested, with user's manual: 


MAIN SYSTEM CHANNEL w/ DUAL TRACE MEMORY .......................... GO 380A... ooo $199. 
ADDITIONAL CHANNEL w/DUAL TRACE МЕМОВҮ,............................. COG DOOR — $189, 
Card Edge Connector for above (100 pins)........................ eene CGO P50 4205 им % 5. 


zx. CONLEY GRAPHICS o so 395, E! Cerrito, CA 94530 


"Using an RF modulator. California Residents add 6% Sales Тах. All Orders ad d 3" Shipping. 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis 


and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 
products represented. 


the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 


6671 Backlick Road, Springfield, VA 22150 — (703) 644-5500 
Callers outside the Washington-Baltimore Area 
Please Call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 


ia Avenue, Silver Spring, MD 20910 — (301) 588-3748 


Circle 87 on inquiry card. 


Polytechnic Institute, Wor- 
cester MA 01609, (617) 
753-1411, ext 517. 


September 24-27 

Mid-Atlantic Computer 
Show, Washington Armory, 
Washington DC. For details, 
see September 10-13. 


September 30-October 2 

Data and Telecommunica- 
tions Expo '81, Rhein-Main- 
Halle, Wiesbaden, West Ger- 
many. This exhibition and 
conference will cover all 
areas of technology in data 
handling and distribution and 
telecommunications. Power 
supplies, processors, soft- 
ware, terminals, cables, test 
equipment, and modems are 
some of the items that will be 
exhibited. Contact Kiver 
Communications 5 А, UK 
Branch Office, Millbank 
House, 171/185 Ewell Rd, 
Surbiton, Surrey, KT6 6AX, 
England. m 


BYTE's Bits 


Engineering 
Design Data on Tap 


How do scientists, engi- 
neers, and technicians resolve 
conflicts in research mater- 
ial? Many find help at Pur- 
due University's Center for 
Information and Numerical 
Data Analysis and Synthesis 
(CINDAS). CINDAS evalu- 
ates and resolves conflicts in 
published information and 
concludes what should be 
transmitted as valid. The ser- 
vice cuts through the incon- 
sistencies found in research 
materials, especially in heat, 
electrical, electronic, mag- 
netic, and optical studies. 

When a conflict is deemed 
resolved, the information is 
entered into the CINDAS 
data banks, which now have 
more than 180,000 indexed 
and coded entries. Each year 


CINDAS adds more than 
10,000 new citations from 
well over 8500 unclassified 
sources, 

The service also has prop- 
erty-measurement labora- 
tories offering analytical ser- 
vices and technical assis- 
tance. In addition, retrospec- 
tive searches, document re- 
production service, and data 
publications can be obtained. 

For inquiry services, con- 
tact CINDAS, Purdue Uni- 
versity, 2595 Yeager Rd, 
West Lafayette IN 47906, 
(800) 428-7675; in Indiana 
(317) 463-1581. 


Call for Papers 


"Reliability in Electrical 
and Electronic Components 
and Systems" is the theme for 
the Fifth European Con- 
ference on Electrotechnics. 
The conference will be held at 
the Technical University of 
Denmark June 14 through the 
18, 1982. 

The program committee is 
soliciting papers on reliability 
theory, management and ec- 
onomic issues, human and 
legal aspects, energy process- 
ing, and communication data 
and signal processing. Three 
copies of a one- or two-page 
summary in English (the con- 
ference language) should be 
submitted by September 1, 
1981. The papers will be ac- 
cepted on the basis of the 
summaries. Authors transfer 
their copyright to the con- 
ference after submission of 
the article. 

The conference program 
will be designed for electrical 
and electronic engineers, 
marketing experts, and those 
concerned with research and 
development, manufac- 
turing, and applications of 
electrical and electronic 
systems. Contact DIEU, 
Danish Engineers' Post 
Graduate Institute, The 
Technical University of Den- 
mark, Bldg 208, DK-2800 
Lyngby, Denmark. m 
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IAGNOSTICS П 


-—— ІІ is SuperSoft's expanded Diagnostic package. 
Diagnostic 11 builds upon the highly acclaimed Diagnostics |. It will test 
each of the five areas of your system: 

Memory Terminal Printer CPU -Disk 


Every test is expanded. 


Every test is ‘‘submit’’-able. A “submit” file is included іп the package which 
"chains" together the programs in Diagnostics Il, achieving an effective 
acceptance test. All output can be directed to a log file for unattended operation, 
for example over night testing. Terminal test is now generalized for most crt 
terminals. A quick-test has been added for quick verification of the working 
of the system. 


| The memory test is the best one we have encountered. И has new features, 


including: 
* default to the size of the CP/M Transient Program Area (TPA) 
• printout of a graphic memory map * burn in test 
* bank selection option e memory speed test 


| Diagnostics-ll still includes the only CPU test for 8080/8085/280. 


A Spinwriter/Diablo/Qume test has been added, which tests for the positioning 
and control features of the Spinwriter/Diablo/Qume as well as its ASCII 
printing features. (Serial Interface only) 


And, as with all SuperSoft products, a complete online HELP 
system and user manual is included. 


Price: $100.00 (manual only); $15.00 
Requires: 32K CP/M 


| CP/M Formats: 8” soft sectored, 5" Northstar, 5" Micropolis 


Mod Il, Vector MZ, Superbrain DD/QD 


All Orders and General Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 

(answered only when technician is available) 
CP/M REGISTERED TRADEMARK DIGTAL RESEARCH 


Super Soft 
First in Software Technology 
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Circle 180 on inquiry card. 


INFOSOFT Has a Better Way 


Run your Northstar Basic Programs in a 
CP/M environment with 


МӘНДЕС” Interface 


Our Northstar Basic Interface is easily installed 
using your Current Northstar Basic 


Oon't have CP/M? 
* SPECIAL COMBINATION OFFER* 


NSBASIC Interface and CPYM® 
Compatible /OS™ operating system 
with all the utilities ready 

to run on your Horizon 


Northstar is a registered trademark of Northstar Computers 
CP/M 5 а registered trademark of Digtal Hesearch.CA 


YOUR SOURCE FOR 


МІС” 


Programs 


CREATIVE 
Si SOFTWARE 


CREATIVE SOFTWARE introduces its 
games cassette especially for the 


МІС 


Commodore's newest, most affordable home computer 


THREE CHALLENGING GAMES 


• Seawolf 
e Bounce Out 


e. • VIC Tra 
a | ч 


READYTOLOAD...FUN TO PLAY 


$24.95 
Add $? 50 tar sippmovhandiing 
Сам residentsadd Sates Tax 


Write or phone for information on our 
other games, household utikty and 
* Trademark ої Commodore Busness Machines educational programs for your VIC. 


CREATIVE 
SOFTWARE 


201 San Antonio Circle, #270 Ш Mountain View, CA 94040 Ш (415) 948-9595 
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MasterCard and VISA Orders accepted 


Circle 106 on inquiry card. 


Clubs and 


Software 
Maintenance 
Techniques 


The first issue of Software 
Maintenance Techniques, a 
new quarterly newsletter de- 
voted to maintaining pro- 
grams and systems, is avail- 
able free upon request. The 
publication acts as a focal 
point for the collection and 
distribution of knowledge 
about maintenance. 

Each issue presents topics 
applicable to all levels of data 
processing and to all data- 
processing systems. Software 
Maintenance Techniques has 
articles on the latest modifi- 
cation tools and approaches. 

Reader contributions are 
invited. Subscriptions are $20 
per year. Contact EduCo 
Corporation, 6777 Wads- 
worth, Suite 102, Arvada CO 
80003, (303) 424-4425. 


Club Apple 
de Quebec 


Club Apple de Québec 
meets every Monday at 7 
PM. The club's principal in- 
terest is languages, but it will 
review everything from hard- 
ware to games. .Fees are $5 
per month (Canadian funds). 

For complete details, con- 
tact Octavio Prieto-Cox, 
Club Apple de Québec, 1575 
De Niverville, #4, Р Q, С1Ј 
477, Canada, (418) 663-3241; 
or Societé d'Informatique 
Amateur du Québec, c/o 
Club Apple de Québec, POB 
9242, Ste-Foy, P Q, GIV 
4B1, Canada. 


Flint 6500 
Users Group 


TheFlint6500 Users Group 
can be contacted at POB 
4310, Flint MI 48504; or by 
calling R Riley (313) 
695-1117, weekdays from 7 
to 8 PM. 


Computer Club 
in Delaware 


DUMPS (Delaware Users 
of Micro-Processor Systems) 
is a group of enthusiasts in 
northern Delaware. DUMPS 
has a program exchange and 
supports different microcom- 
puters. Contact John T Lund, 
901 Centre Rd, Westover 
Hills, Wilmington DE 19807, 
(302) 655-1854. 


Apple 
Group for Teachers 


The Apple for the Teacher 
group promotes the educa- 
tional uses of Apple com- 
puters. Its primary interests 
are in computer-aided in- 
struction, special education, 
and funding sources for 
educational uses of the 
Apple. A journal, Apple Edu- 
cators Newsletter, is pub- 
lished. 

For additional informa- 
tion, contact Ted Perry, 5848 
Riddio St, Citrus Heights CA 
95610, (916) 961-7776. 


Educational 
Electronics 


Educational Electronics is a 
new monthly newsletter with 
information on advances in 
technology for educational 
purposes. It focuses on the 
development of computer 
hardware and software for 
instructional and administra- 
tive purposes. Also included 
is material on information-re- 
trieval systems, voice synthe- 
sis, speech control, audio-vi- 
sual equipment, and mater- 
ials for training the handi- 
capped. 

Educational Electronics 
keeps track of research and 
development programs with- 
in the manufacturing com- 
munity. Information about 
grants, legislation, and gov- 
ernment trends affecting edu- 
cational technology and 
reviews of new products are 
featured. Subscriptions are 
$60 per year. 


DocuMate/Plus'" Features... 

* 8-Level Indexing 

e Table of Contents Generation 

е New Self-Contained Sort Feature 

е “See” and "See Also" References 

е New Output Format Control 

e New Cross-Document Index 
Generation 


DocuMate/Plus generates completely col- 


lated tables of contents and alphabetical 


Circle 292 on inquiry card. 


DOCUMAE PLUS Иш 


T.M. 


Indexes ard Sorts WordStar 


DocuMate/Plus is refreshingly easy to use, 
and its internal sort feature can save you 
the cost of an expensive stand-alone sort 
program. Just type simple DocuMate com- 
mands right into your text file. DocuMate/ 
Plus's "Extract" feature automatically 
finds and places all index references in a 
separate work file for sorting and collating. 


DocuMate/Plus builds master indexes for 
many documents, such as research notes, 
books and articles, speeches, hardware 


multi-level indexes from WordStar' M text 
files of any length... as detailed as you 
desire. 


and software documentation, and busi- 
ness correspondence 


DocuMate/Plus is today’s most flexible indexing program 
available for professional word processing. 
DocuMate/Plus is available on standard 8” CP/M and 5%” Northstar diskettes. 

e DocuMate/Plus Program with Manual 
е Manual Only 
e Special Pricing to update existing DocuMate users. 


si: OCODE 


The Textware Company 


THE ORTHOCODE CORPORATION 
Р.О. Box 6191 * Albany, CA 94706 
(415) 832-8175 


“ WordStar is a trademark of MicroPro International • CP/Mis a trademark of Digital Research 


FINDING SOLUTIONS : 
AND BEING COMPETITIVE 
IS OUR BUSINESS. | 


Having problems and looking for a 
computer to help solve them? 
Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a т 
choice. Yes, we’re in business to sell 4% , 
products but also, to solve your == 

E Our prices will be the ES | apple computer 

west possible. Our support and i 

атас quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don’t agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 


APPLE Ill ... ——— ИТЕ. Supplies: 
APPLE Il "PLUS" "О аташал $ 116995 Scotch Diskettes - Best of Quality! 
HEWLET PACKARD 85 or 83 ...,.. сазға САЦ. price per box of (10) 
APPLE 11 ACCESSORIES: 744-0, 10, 32 & B A RON Bo& 4 4 WW Xn ener ree ee +++ ,› а s > % 27.00 

: 740-0 95/790 D БӨБІЮЕ. „ваен ео wane АП) 
Disk Il with controler «ii. cies +r seas ues .$ 535.00 T 

741-0 55/00 0 Sector ....... "-—— 37.00 

COSA 2nd poo E, tm 455.00 743-0 DS/DD No Format 44.00 
Graphics Tablet m E xoti ate ЛАД 665.00 TLAESRGEMAG M4 ee ee н в — 
Language System With PASCAL .............. 395.00 New Products: 
Б түре Mrmter WIE ...................,... 526.00 D ОАТС” 110,00 
Integer Firmware Card .,..................... 152.00 Microsoft 16K RAM Card .............. 6.109.009 
Microsoft 2-80 Softcard ....... ........... ,.. 259.00 D.C. Hayes Micromodem ll ....... .......... 315.00 
Videx videoterm 80 col Card ................. 279.00 Novation DCAT Modem .................... 195.00 
Sanyo 12" Green Monitor .... .....-..... -. 269.00 EPSON МХ-80 . — ————— 3 


Mail Order Terms of Sales: Price based on prepaid orders. NO COD's. Allow 14 idis жым for personal and company 
checks to clear. Order under $100.00 add $3.00 for shipping and handling. All orders (unless specified in ad) within 
Continential U S. shipped U.P.S. no charge. APO or oul of Continential U.S. write or call for shipping charges. All prices 
subject to change and all offers subject to withdraw! without notice. CA residents add 6% sales tax. 


OMEGA MICRO COMPUTERS 


The Problem Solving Company 3447 Torrance Boulevard e Torrance, California 90503 e (213) 323-1760 
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MAIL ORDER DISCOUNTS 


= й 
сірріс computer 


Sales and Service 


APPLE i! PLUS 48K 


$1,099 


WE DISCOUNT PRICES — NOT SERVICE 


HARDWARE 


DISK II DRIVE & INTERFACE 

DISK ІІ SECOND DRIVE 

BASF 5%" DISKETTES (10) 

LANGUAGE SYSTEM W/PASCAL 

INTEGER BASIC FIRMWARE CARD 

APPLESOFT Il FIRMWARE CARD 

CENTRONICS PRINTER INTERFACE CARD .179 
HIGH-SPEED SERIAL INTERFACE CARD... . 145 
GRAPHICS TABLET 


MICROSOFT 16K RAM CARD 
VIDEX 80 COLUMN BOARD 
HAYES MICROMODEM 11 
AMDEX 13” COLOR MONITOR 
NEC 12” GREEN MONITOR 


SOFTWARE 


DOW JONES NEWS & QUOTES REPORTER . 
THE CONTROLLER 

VISICALC (16 SECTOR) 

VISIPLOT 


ВРІ BUSINESS SOFTWARE (EACH) 
SUPER TEXT II 


TO ORDER: Please send cashier's check, money order or personal check (allow 10 business days to clear). 
VISA and Master Card credit card service add 3%. American Express credit card service add 5%. Shipping, 
handling and insurance in U.S. add 3% (minimum $4). California residents add 6% sales tax. Foreign orders 
add 1096 for shipping. Equipment is subject to price change and availability. All equipment carries factory 
warranty. Store prices differ from mail order prices. TELEX: 697120 DATAMAX-SDG 


computer асс inc. 


Authorized Apple Dealer & Service Center 
4688 CONVOY STREET, SAN DIEGO, CA 92111 (714) 565-4062 


ATTENTION GOVERNMENT D P 
USERS AND PURCHASERS 


We represent many fine micro products and manufacturers 
on the U.S. Government's GSA Schedule, including 


Apple, Cromemco, Micropolis 


and Seequa Computers 


Purchasing from the Schedule will save you the time 
consumed by the bid process. Products shipped throughout 
the United States and world-wide. Visit or write any of our 
stores for more information or to receive our catalogue of 


products represented. 


the dependable store 


257 West Street, Annapolis, MD 21401 — (301) 268-6505 
13A Allegheny Avenue, Towson, MD 21204 — (301) 296-0520 
9330 Georgia Avenue, Silver Spring, MD 20910 — (301) 588-3748 
6671 Вас ек Road, Be, Spe VA 22150 — (703) 644-5500 


Callers outside the 


ashington-Baltimore Area 


Please Call (301) 268-5801 
Career Opportunities Available * An Equal Opportunity Employer 
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Circle 88 on inquiry card. 


For more information, con- 
tact Educational Electronics 
Inc, 1 Lincoln Plz, New York 
NY 10023, (212) 877-8539, 


Earn Money 
with Your Hobby 


The Micro Moonlighter 
newsletter is a publication for 
those wishing to use their 
microcomputer for part- or 
full-time business ventures. 
Marketing methods, adver- 
tising hints, contracts, and in- 
dustry trends are covered 
regularly. The newsletter is 
aimed at advanced computer 
users. 

Charter subscriptions are 
$25 per year in the US, $29 in 
Canada, and $35 elsewhere. 
Contact J Norman Goode, 
2115 Bernard Ave, Nashville 
TN 32212. 


TRS-80 Group 
іп West LA 


The TRS-80 Users Group 
of West Los Angeles, Califor- 
nia, has been organized. An 
exchange of public-domain 
software and discussions of 
hardware and software topics 
are planned. Contact the 
group at POB 85, Culver City 
CA 90230, (213) 836-4103. 


Attention ZX80 
and MicroAce Fans 


The ZX80 and the Micro- 
Ace computers deserve a user 
group. If you're interested in 
exchanging or publishing 
newsletters about these com- 
puters and if you would like 
to help form a users group for 
that purpose, contact Conan 
La Motte, 712 Pidgeon St, 
San Diego CA 92114. 


Wanted: SD Systems 
Z80 Starter Kit Users 


The SD Systems Z80 
Starter Kit is a single-board 


computer that longs for a 
central information clear- 


inghouse. If you'd like to ex- 
change information, write an 
article, or devise tutorials, 
contact Cary N Davids, 6000 
Puffer Rd, Downers Grove IL 
60516. 


TUG Calls 


The Technico Users Group 
(TUG) is interested in hearing 
from anyone who has a Tech- 
nico computer or any com- 
puter based on the Texas In- 
struments 990 or TMS 9900's 
architecture. TUG publishes 
a newsletter and is looking 
for articles on software, hard- 
ware, novel applications, 
other items of interest, and 
ads for software and hard- 
ware. Currently, there are no 
dues. 

Contact Penn S Avera, 
Quantum Data Systems Inc, 
259 S Farragut Ter, Philadel- 
phia PA 19139, (215) 
747-8341. 
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Microcomputers 
In Public Service 


Suncoast Micro-Systems 
(SMS) is developing and 
placing microcomputers 
within community-based, 
public service and charitable 
organizations. SMS, a non- 
profit corporation, seeks con- 
tact and collaboration with 
other groups involved in 
similar activities in com- 
munities around the country. 
Information on software and 
hardware materials available 
or being developed is sought. 

Contact SMS at 1870 Sail- 
fish Rd, St Petersburg FL 
33707, (813) 347-6733. 
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MIDWEST MICRO 
WAREHOUSE 


3415 Kenwood * Kansas City, MO 64109 • Phone (816) 753-1304 


Our ad is so-so, but our pricing is hot! Below are a few of the fine products we 
offer. If you don't find what you're looking for, call us! 


KIT A&T 
SD Systems SBC-200 315. 396. Visual Technology 
Expandoran 11 195. 337. Visual 200 900. 
PROM 100 169. 279. Visual 400 1400. 
МЕ-Ц 308. 397. МЕС 5510, 5515 2850. 
Godbout Disk | N/A 395. NEC 5520, 5525 3250. 
CPU-Z 195. 230. (W/ Vert. Forms) 
| 12-Slot Mother N/A 133. T. I. 810 (Basic) 1695. 
Micromation 7-64 1040. (Loaded) 1885. 
Doubler 295. 
Multi-User I/O 239. DataSouth DS-180 1385. 
System Z 4600. MicroPro Int'l. 
Seattle 8086 Card Set 655. WordStar 315. 
(W/86-DOS) Mail Мегре 110. 
4 Port Serial 1/O 240. DataStar 225. 
8/16 Static RAM 260. SuperSort II 135. 
I6K+ Static RAM 260. Microsoft 
TEI MCS-112, 122 500./600. FORTRAN 349. 
RM-12, RM-22 630./730. COBOL 574. 
DFD-0 520. BASIC-80 294, 
RFD-0 630. BASCOM 329. 


We ship prepaid or COD certified check, M.O., or cash with 10% deposit. 
Shipping is from stock to 15 days; most products in stock. And (sorry!), at these 
prices, we cannot pay shipping charges. 


Spoken to your Apple® 


TALK TO YOUR What's more, speech rec- 
lately? ognition is also available for 

With the Heuristics™ 2000 APPLE FOR S-100 computers, with our 
speech recognition board, you can Heuristics 20S and 50 boards. 


train your Apple computer to The 2000 also makes a 
recognize 64 words or phrases ONLY 9259 very practical Starter system 


* for the Heuristics 5000 

and 7000 industrial/commercial Speech 
recognition units. These commercial units 
Start at $2500. 

So the next time you have data to enter, 
words to process or menus to select, don't work 
optional head-Set your fingers tothe bone. 
microphone (shown Talk to your Apple 


above) is also available. M Е U e | OTI б © 2 () 0 0 instead. 


The talk of the computer industry." 
Heuristics, 7.285 Hammerwood Avenue, Sunnyvale, CA 94086 • 408/734-8532 


of your choice (or multiples 
thereof). Any command for any application. 

T he advanced Heuristics 2000, with micro- 
phone included, brings a whole new hands- 
off approach to data entry and program 
control — for a surprisingly low $259. An 
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Apple 

App-L-ISP, a version of 
the LISP programming lan- 
guage for the Apple II. Flop- 
py disk, $124.95. DataSoft 
Inc, 19519 Business Center 
Dr, Northridge CA 91324. 

The Asteriod Field, 
graphics arcade game for the 
Apple II. Floppy disk, 
$24.95. Cavalier Computer, 
POB 2032, Del Mar CA 
92014. 

Baker's Trilogy, three 
arcade-type games for the 
Apple II. Floppy disk, 
$29.95. Softape, 10432 Bur- 
bank Blvd, North Hollywood 
CA 91601. 

Graphtrix, a text and high- 
resolution graphics-printing 
program for the Apple II. 
Floppy disk, $55, Data 
Transforms Inc, 906 E Fifth 
Ave, Denver CO 80218. 

Job Costing II, a project- 
management program for the 
Apple II. Floppy disk, $160. 
Garbo, 1205 W Riverside Dr, 
Carlsbad NM 88220. 

Personal Check Manager, 
a checkbook utility program 
for the Apple II. Floppy disk, 
$30. D R Poling, 6929 La 
Cienega Blvd, Los Angeles 
CA 90045. 

Star Warrior, a graphics 
action game for the Apple II. 
Floppy disk, $29.95. Auto- 
mated Simulations Inc, POB 
4247, Mountain View CA 
94040. 

Super FORTH, a version 
of the FORTH programming 
language for the Apple II. 


Floppy disk, $49.95. Hayden 
Book Company Inc, 50 Essex 
St, Rochelle Park NJ 07662. 


CP/M 

Eliza, the original Rogerian 
therapist simulation program 
for CP/M computers. Floppy 
disk, $24.95. The Artificial 
Intelligence Research Group, 
921 N La jolla Ave, Los 
Angeles CA 90046. 

RAID, an assembly-lan- 
guage debugging utility for 
CP/M computers. Floppy 
disk, $250. Southern Com- 
puter Systems, POB 3373A, 
Birmingham AL 35255. 


Radio Shack 

BasicPro, BASIC program- 
ming utility for the TRS-80 
Model I. Cassette, $24.95. 
Softworx, Inc, POB 9080, 
Seattle WA 98109. 

CIE Head Azimuth Align- 
ment Tape, a program- 
recorder head-alignment 
utility for the TRS-80 Model 
I. Cassette, $3.95. Computer 
Information Exchange, POB 
159, San Luis Rey CA 92068. 

Devils Island, an adven- 
ture program for the TRS-80 
Model I. Cassette, $14.95. 
Computhings, 708 Broad- 
way, Chelsea MA 02150. 

GAPP, a cassette-based 
file-card program for the 
TRS-80 Model I or III. 
Cassette, $9.50. Robert G 
Gallie, 4726 W 13th St, 
Cicero IL 60650. 

Menu Master, a formatted 
video input and output utility 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment onthe quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 
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Software Received 


for the TRS-80 Model I or III. 
Floppy disk, $24.95. AHEA, 
545 Macenta Ln, Diamond 
Bar CA 91765. 

Star Warrior, a graphics- 
action game for the TRS-80. 
Cassette, $29.95. Automated 
Simulation (see above). 


Texas [Instruments 
The Cube, Rubik’s Cube 


Calling All 
TRS-80 Model П Users 


A group of enthusiasts in- 
vites all TRS-80 Model II 
users to participate in a pro- 
ject to document user-devel- 
oped SVCs (supervisor calls) 
for TRSDOS 2.0 and to es- 


‘tablish a BASIC memory 


map for those users that want 
to use the PEEK and POKE 
modifications available from 
several sources. The project 
seeks to act as a Clearing- 
house for all TRSDOS 2.0 
SVCs and BASIC memory- 
map information. The ac- 
cumulated data will be pub- 
lished and distributed to all 
participants. 
Here are the guidelines: 


All submissions must include 
name, address, and telephone 
number. Submitted material 
must not be restricted from 
being published. When sub- 
mitting information, send a 
listing in 80-column format, 
with as many remarks as pos- 
sible. The purpose of the 
SVC must be explained. If the 
purpose of the SVC is not ap- 
parent, a listing using the 
SVC should be given. Any 
variables passed must be 
identified, and their handling 
into and out of the SVC must 
be explained. Indicate if the 
SVC is not original and give 
the source if possible. Any 
memory-map information 
submitted with doubts about 
its location must be in- 
dicated. If the location must 


simulation program for the 
TI 99/4. Cassette, $14.95. 
Linear Aesthetic Systems, 
POB 23, West Cornwall CT 
06796. 

The Shrink, an artificial- 
intelligence simulation pro- 


gram for the TI 99/4. 
Cassette, $15. Tinnware, 30S 
First Ave, Suite 171, Arcadia 
СА 91006. m 
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work with others, document 
the use. 

The group would appreci- 
ate the SVCs being sent on 
floppy disk, which will be 
returned after transfer. The 
group reserves the right to 
select or reject any submis- 
sions and to merge or con- 
dense the submission with 
another. Those submissions 
printed will be credited to the 
persons or companies that 
submitted them, 


The group is also interested 
in any Model II "tricks" or 
subtle programming ideas. 
Send submissions to Pete 
Charlton, 491 Elbow Ct, 
Weatherford TX 76086. 


Camp 
Instructors Needed 


Computer Camp East is 
looking for instructors for its 
July 27 to August 7 and Au- 
gust 10 to August 21 sessions. 
The sessions are held in dif- 
ferent parts of New England. 
The camp directors are 
looking for individuals to 
teach 10- to 17-year-olds 
APL, BASIC, Pascal, and 
Logo, and to supervise the 
use of Apple II, PET, Atari 
800, and TI 99/4 microcom- 
puters. 

Contact Professor Howard 
A Peelle, Instructional Ap- 
plications of Computers, 
School of Education, Univer- 
sity of Massachusetts, Am- 
herst MA 01002, (413) 
545-0496. 
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SURPLUS BUYS of the YEAR! 


| The Most Sought After. Most Desireable 
DIABLO 10 MEG DISK DRIVES 
ode 


е 5 Mb Fixed, 5 Mb Removable қ 
e 115 VAC 60 Hz "^ * 200 tracks / inch 
е Takes 5440 Disk e 256 Bytes 
• Industry Std. Drive . per sector 
е Daisy chain up to 4 i p e24 sectors / track 
• 1/0 Data included Special е 10,583 sectors / 


Offer!!! 
REFURBISHED & peter 
FUL LY Includes 2 FREE 
operationa ONY $ 2 200°° DISK CARTRIDGES 
MODEL 44А DISK DRIVE 10 Mb, earlier design, same VO. Used. whole. untested 
Includes schematics & data $51200ea. 


© Built-in power supplies 


MODEL 43 5 MEG DISK DRIVE 100 TPI. good сопа. used, whole. cid 
With data and schematics .,..,,. Uv goa CALE Y OX EK бақ SENT 5795 ea. 


MODEL 429 POWER SUPPLY - -24VDC Me 6 amps, 5V ме 6 amps. uv 
for both the 44A and 43 drives (above) |, 


ove 57 5.00 es. 
OTHER BARGAINS. 
*SELECTRIC-I! Typewriter/Printer RO*SELECTRIC-H Printer 


Wilh stepper- 'Receive-only" (no keyboard} Fea- 
driven platen & tures X&Y steppers plus ail sole- 
carrier, Excit- noids & standard ІВМ Selectric -!! 
Ing possibih- printer mechanism Takes Tech-til 
нез Removed ribbon cartridges. Less case and 


a 
Irom зорһік|!- ҒАР; platen. mostly whole. "as-is" 
caled word i | Schematics included. 
processors d ss s. Only 512902 ea. 
Solenoids [standard 


selectric corresp. code} Disk Drives: Add SIN feu НЕ & Pkg 


Pay Shipping an Delivery 
sel! conlained. Mostly ' Selectric Printers: Adet 520 for Haig 8 
whole, "as-is", with schematics 


Pkg, Pay Shipping on Delivery 
and dala Only *389"^,,. ‘Reg. Trade-Mark of ІВМ Corp ` 


а тө ер Inc. 
MAIL ORDERS: 


, PHONE ORDERS: 
У 617/972-8576 : WAREHOUSE: 
Вох 144, Newton. N.H. СА No Collect. M 18 Granite Street 


03853 MasterCharge & VISA Welcome Haverhill, Mass. 01830 


Electronic 
Engineers 


Immediate openings for development engineers in 
fast moving field of traffic control products and 
transportation systems. 


BS or MS Degree in Electrical Engineering and 
experience in micro-processor and micro-computer 
software and hardware development required. 
Knowledge of traffic control devices and system 
design beneficial. 


Please call (612) 733-1358 or send your resume in 
confidence to Jim Egan. 


Staffing & Employee Resources/3M 
224-1W 3M Center 
St. Paul, Minnesota 55144 


We Are An Equal Opportunity Employer M/F/H/V 
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E.R. Hardin's 


MILITARY 
MADNESS 


for Apple, Atari and TRS-80 


TOMCAT vs. MIG 


Blue skies and 40,000 feet over the 
Rhine Valley, when а МІС-25 
suddenly blips onto your radar 
screen. 

Your F-14 Tomcat has a brace of 
rockets and avionics to help survive 
the antics of Ivan. 

Are you brave enough to climb into 
the cockpit and take your chances 
against a Russian pilot? 

cassette $19.95 


GUNSHIP 


Dateline; Vietnam. Tet offensive of 
1968. Battle ground troops with 
mini-guns and rockets. Crash and 
burn if you're clumsy. 

cassette $19.95 


GREEN BERET 


Run a mission behind the lines, in 
North Vietnam. Blow up bridges, 
kidnap politicos, raid prison camps. 
You are the team commander. 
cassette $19.95 


511 lowa Ave. 
lowa City, IA 52240 


FEREREEUERIEFETEETEEISIZLIE] 
peter eee 


Call 1-800-227-1617, operator 364 
(in California 800-772-3545,operator 364) 


MASTERCHARGE 
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Computer-Aided Drafting 
with Apple Pascal 


Electronic hardware design, like 
any creative endeavor, has its high 
points and its low points. A personal 
low point has always been the time it 
takes to draw usable schematics. The 
problem is compounded when you 
consider that after the schematic is 
drawn and the hardware prototyped, 
the schematic must be modified (in 
any number of colors) as the circuit is 
debugged. Then, of course, the circuit 
has to be redrawn. And usually by 
me. 

At a trade show a few years ago, I 
saw a high-quality graphics terminal 
that was used with a light pen to draw 
schematic diagrams. A menu of de- 
vices was available from the key- 
board, and the light pen was used to 
place the selected device on the 


screen. Fantastic!...and only 
$150,000. 

Technology marches on. Some 
time ago, Apple Computer an- 


nounced a new product—a Graphics 
Tablet. My Apple already had Pascal 
and an M & R Enterprises Sup'r'ter- 
minal board, so I only needed the 
Graphics Tablet (and some software) 
to build a computer-aided drafting 
system (see photo 1). 

I began the project with a great deal 
of enthusiasm. Being fairly proficient 
with Pascal, I did not anticipate any 
major problems. It was only after I 
read the fourth page of the Graphics 
Tablet operation manual that I began 
to realize I might have bitten off more 
than I could compile. It read, 
“|... the Graphics Tablet software 
will not operate ... in an Apple 
Pascal environment.” I immediately 
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Dan Sokol 
285 Pacific Ave 
Brookdale CA 95007 


called the Apple Software Hotline 
(408-996-9868). 

Fortunately, the people at Apple 
were very helpful. They explained 
that the reason the tablet would not 
interface to Pascal was that the Pascal 
BIOS (basic input/output subsys- 
tem) did not recognize its exist- 
ence. They sent me a copy of the 
BIOS initialization routines, from 
which I was able to write an 
assembly-language linkage routine to 
read data from the pad and transfer it 
back to Pascal. (Not one to dwell on 
failures, suffice it to say that it took 
me three weeks of experimentation to 
reach that point.) 

The program that accomplished 
this feat was called PAD. ASSY.TEXT 
(see listing 1). It contained two pro- 
cedures, one for setting the default 
parameters, and the other for reading 
the pad, flashing the cursor, and scal- 


Photo 1: The authors computer-aided 
drafting system for the Apple II computer. 


Addition of a Graphics Tablet, a 
Sup'r'terminal 80-column display board, 
and some software can take the drudgery 
out of designing electronic circuits. 


ing the results. Both procedures 
worked in essentially the same man- 
ner. First, I accessed hexadecimal 
location CFFF to disable any active 
read-only memories in the C800 thru 
CFFF range (one is found on the 
Sup’r’terminal board). Then the slot 
number that contained the Graphics 
Tablet interface card was stored at 
hexadecimal location 7F8 and in the 
6502 microprocessor's X-register (a 
small piece of information missing 
from the Graphics Tablet manual). 
The first address of the slot where 
the interface card was located was ac- 
cessed (with a load or store instruc- 
tion) to enable the read-only 
memory. (In my case, this was slot 
number five.) Now the subroutines in 
the read-only memory were available 
to the processor. After I called the 
routines that I needed, I turned off the 
read-only memories at hexadecimal 
C800 and executed a return. Pascal's 


BIOS took care of turning the 
Sup'rterminal read-only memory 
back on. 


After reading the tablet and 
flashing the cursor, the x and y coor- 
dinates were stored at decimal loca- 
tions 645 thru 648. Pascal recovered 
this data using the PEEK intrinsic that 
I added to my library (see "Notes on 
Absolute Location Interfaces to 
Apple Pascal,” September 1980 
BYTE, page 324). After cOmpiling the 
main program the Pascal linker 
linked the program to PAD.ASSY. 
CODE. 

As soon as I could read data from 
the tablet, І began to work on the 
program, which I had named LOGIC- 


Circle 345 on Inquiry card. 


IEEE-488 TO TRS- 


Everything needed to add powerful BASIC GPIB-488 
controller capability to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


| СЕ. 


MODEL 488-80B 
For Model 1 Operation 


boon abi > bit 


For Model 3 Operation 


SCIENTIFIC ENGINEERI 


11 Neil Drive е Old Bethpage, NY 11804 
Telephone: (516) 694-3205 


*Trademark of Tandy Corp. 


There is no affiliation between Scientific Engineering Laboratories and 


Tandy Corp. or Radio Shack. 


P SERVING YOU SINCE 1947 


Main Showroom & Offices: 
216 South Oxford Avenue 
Los Angeles, CA 90004 


WE HONOR 
VISA and MASTERCHAAGE 
TELEX: B7 34 77 
ORDER DESKS open 7 Days а Week! 
7:00 AM to 7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 
Order Desks: (213) 739-1130 

TOLL-FREE TOLL-FREE 
(outside Calif.) (within Calif.) 


800-421-8045 800-252-2153 


Write & request nur FAMOUS Catalog! 
Hundreds & hundreds of products-trom many 
manulacturers-sucti as SON Y, CASIO, VICTOR, 
CODE-A.PHONE, MATTEL, SHARP, CANON, 
and on and an. . .tco many to list here! 


| г. M Жаға» 


Ail goods subject to availabilty, this ad super: 
sedàs all previous ads, we are nor responsible 
for rypagranhical errors; we wil! meer оғ bear 
any advertised pricas if the семпреніғап Aas 

Іле goods on hand, 

Minimum shipping and handling $4.95, 

AN orders subject to verification and acceptance, 
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Price of Model 488-80B or 488-80C $245. 


+ shipping, insurance & tax 


WHEN ORDERING SPECIFY DISK OR TAPE 


Ф 


80* INTERFACE 


epi за ч ENS 
M 


MODEL 488-80C 


NG LABORATORIES 


HEWLETT 
PACKARD 
Retail Ygur Cost 


3250.00 2495.00 
2750.00 1795.00 


НР-95 Microcomputer 
HP-€3 Microcomputer 
18K Exp-Memery Module 795.00 259.95 
Graphics Plotter 7225 2450,00 2069.95 
ersanality Mad, for 7225 750.00 679.95 
26316 Impact prnter/hvy Aty 3950.00 3295.00 
Optian 020 іпт 263186 150.00 124,05 

B Disk Orives 19 choose from 
B29025 1300.00 1149.95 
98954 В" Dual Orive 6850.00 $595.00 
Graphics Tables 91914 2050.00 1699.95 


HP-41CV New 2.2K hytes mem 325.00 
НР-41С Calculator 250.00 
Card Reader for A1CV/E 215.00 
Printer for d1CV/C 385.00 
Optical Wand for 41СУ/С 125.00 
System One (41 CV & Card Ade} 495,00 
System Twold1CV/Cd Rdr/Pric 840,00 
Quad Ram equals 4 Mem, Mods 95.00 
Memory Modules for 416 


HP.97 Progrmble Printer 
НР.67 Progrmble Calculatar 
НР.34С Pragrmble Scientific 
HP-38C Progemble Bus, Н/Е 
НР-32Е Adv, Seientilic $5.00 
HP-37E Business Mgmt, 75.00 

We carry a large inventory of Libraries, 

accessories and supplies, 


Texas Instruments 


TI-99/4 Home Computer 950.00 449.55 


$e FREE 5100.00 worth of soltware/goads 
from Texas Instruments with purchase of 
ТІ.99/4, Offar ends June 30, 1967. 
1)" Color Monitor Inr 99/4 550.00 
32K Exp. Mem. Module 399.95 
Extended Basic, а MUST for 100,00 
32K Module 
Speech Synthesizer 150,00 
Dish Memory Drive §00.00 
AF Modutator 69.50 
Telephone Coupler (Modem) 225,00 
Printer (salid state] 408 00 
295.00 


Ti-59 Progrmble Calculator 
ТІ-58С Pragrmble Calculator 130.00 
| РС-100С Prntr/Plotr for 59/58 225.00 


750.00 
375.00 
150.00 
150.00 
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Consumer ла 
computers == 


WE WILL TRY TO BEAT ANY ADVERTISED PRKE 


SEE OUR 
AD ON PAGES 
130-131 


“APPLE ll PLUS 
DISK И 
with DOS 3.3 and 
controller card 


'529 


ORDER TOLL-FREE 1-800-854-6654 
California (and outside continentol 0,5.) 7 14-698-8088 


PRINTERS 


а DIABLO (Letter Quality) 


530 A107 bi-direct nalAtractors 2965.00 
1640К104 keyboard, iractors 3072.00 
530 RO Receive only 2710.00 
16504936 keyhnard/tractors 3220.00 
® CENTRONICS dot matrix 
100-9 Parallel, heavy duty 
704-9 Serial, heavy duty 
731-9 Parallel 

131-3 Serial 

704-11 Parallel 

Р.1 Electrostatic 

e PAPER TIGER 

4456 with Graphics 

4606 with Graphics 

5506 New full size 

e EPSON 


MX BO Impact 
MX TO |mpaci 


Retail Your Cost 
Т1.57 Scientific Calcutatar 99.95 39.95 
MBA Finance & Business 
ТІ Investmt Analyst 
TI-55 Slide Rete 
TI-Prayrmr Hexidecml/Octal 

We carry а large inventory al software, 
accessories and supplies, 


2699.00 
2899.95 
2493.95 
2999.95 


1460.00 
1795.00 
995.00 
1045.00 
1870.00 
495.00 


1199.95 
1599.95 
799.95 
899.95 
1695.00 
189.95 


We are an AUTHORIZED SERVICING 
APPLE DEALER 


16К--32К-48К-96К-128К 


Drive with controller DOS 3.3 and others. . . 
80 column cards 
Daw Jones & Quote Reporter 
DC Hayes Micro modem Il 
and others. . 
Graphics Tablet 
Pascal and Fortran 

Languages = 
VisiCalc and more and more 


APPLE III 56K and 128K "CALL US” ly 
Ash far Package One to Three Special Prices! 


ОШО SCIENTIFIC 


Prüdpsrional Cumas Вега} Your Cost 
CBPDF -46K 3295.00 2995.00 


e Dual B" Drives 064 col я 32 line/calor 
8.7 MIPS -FAS7/ аМапұ more sindaril features 
Fortran & Pascal available 


Many other OS} products avadabip 
а discounted prices, of cause! 


ATARI РЕ RSONAL COMPUTER 


800 16K bytes of RAM 1060.00 759.95 
410 Program Recorder 9000 78.95 
B10 Disk Drive 600.00 469.95 
B25 Printer (BD col 999.95 779.95 


Centronic 737) 
82D Printer (40 col impact} 
830 Acoustic Madem 
850 Interface Module 220.00 129.95 
Atari Visi al 200,00 169.95 
Large inventory of software and accessories. 


795,00 
1394.00 
1695.00 


695.00 
1195.00 


a 1399.00 


- 2d 


645.00 
500.00 


499.95 
I 399.95 
we NEW! From TlI-Series 10 995.00 795.00 
Personal Information Terminal 
€ Internal direct-connect modem 
e 54" dia. non-glare screen 
€ 40 col. by 24 lines-up to 960 
characters displayed 
e EIA RS-232-C interface 
€ Aux. port for optional hard 
copy nrint applications 


WE ALSO HAVE... 
eNOVATION Modems 
CAT 


D-CAT 

APPLE-CAT Direct connect 

è SANYO Monitors 

High Resolution, Number 4 seller! 

13" Calor (new!) high quality 550,00 

12" Green Phosphorous 360.00 

12" Black and White 340.00 

15" Black and White 370.00 239.35 
9" BAN the best seller! 235.00 149.95 


a BAZELTINE Video Display Terminals 

a SHUGART Uis Drives 

еПЕГҮТІШ & УТ103 

Call us for your DISCOUNTED price TODAY! Д 


Retail Your Cost 
199.95 159.95 
199.95 159.95 
349.95 314.95 


399.95 
238 05 
219.85 


450,00 
200.00 


359,95 
158.35 
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Listing 1: Assembly-language routine that reads data from the Graphics Tablet for use in Pascal. 


0000 | ; assembly language linkage 

0000 | ; to APPLE GRAPHICS TABLET 

0000! ; 

0090 | ; 28 Mar 80 - Dan Sokol 

0090 | 1 

0000 | ; procedure SETUPAD; external; 

0000 | ; procedure READPAD; external; 

0090 | 

0000| CFFF CFFF . EQU ACFFF r TURN OFF ALL ROMS 

0000| 97F8 MSLOT .EQU 7F8 » ACTIVE SLOT = Cn 

0000| C560 PADAT .EQU 0C500 ; SLOT ADDR FOR PAD 

0000] CEF9 MREAD .EQU ÜCEF9 ; READ THE PAD 

0000| C8FO CURSOUT .EQU ACB8FA ; XOR CURSOR AND SCALE PAD OUTPUTS 
0000| ССА1 QWAIT .EQU дССА1 : MIDEAST COUNTRY WITH MUCH OIL 
00001 СЕ90 DEFAULT .FQU 0СЕ90 = SETUP PAD 

0000 | CEEA DEF 4 .EQU ACEEA : SETUP PAGE AND MPAGE FOR SCREEN 1 
00001 0080 DELAY .EQU 80 ; DELAY FOR OWAIT (CURSOR ОМ) 
0000 | 

0000 | .PROC SETUPAD,0; 

0000 | 

0000| AD FFCF DFLT LDA CFFF ; ALL ROMS OFF 

0003! A9 C5 LDA #0С5 

0005| AA TAX 

0006| 8D F807 STA MSLOT 

0009| AD 00С5 LDA PADAT 

000C| AD 08C5 LDA PADAT ; TURN PAD ON 

000F| 20 9@СЕ JSR DEFAULT 

0012| A9 20 LDA #20 

0014| АВ ТАҮ 

0015| 20 ЕАСЕ JSR DEF 4 ; SET SCREEN 1 & STREAM ON 
0018| AD FFCF LDA CFFF 

COlb| AY C3 LDA #0C3 

601D| 8D F867 STA MSLOT 

0020| AA TAX » RESET SUP'RTERM 

00211 60 RTS 

0022] 

0000 | .PROC READPAD,(0; 

0000 | 

0080| AD FFCF READIT LDA CFFF ; ALL ROMS OFF 

00031 A9 C5 LDA #0С5 

0005] АА ТАХ 

00061 8D F807 STA MSLOT 

0009| AD wacs LDA PADAT 

000С| AD 00С5 LDA PADAT : PAD ON 

ӘЙПЕ)| 20 Е9СЕ JSR MREAD > READ PAN 

0012] 20 FOC8 JSR CURSOUT t FLASH CURSOR & SCALE X * Y 
0015] A9 80 LDA ÉDELAY 

C017! 20 АІСС JSR QWAIT 

001A| 20 КОСВ JSR CURSOUT 

001D| AD FFCF LDA CFFF 

0020| A9 C3 LDA # С3 

00221 8D F807 STA MSLOT ; RESET SUP'RTERM 

00251 AA TAX 

00261 60 RTS 

0€ 27 | : 

00 27 | ; ON EXIT >>> PEN UP/DOWN ы ^4( (decimal) 

0027 | ; SCALED X (HIGH RYTE) - “44 

0027 | ; SCALED X (LOW RYTE ) - 645 

0027 | ; SCALED Y (HIGH BYTE) - ^48 

00 27 | : SCALED Y (LOW RYTE ) - ^47 


Assembly complete: 


62 lines 


Ü Errors flagged on this Assembly 


DESIGN. At first, I had intended to 
include the initialization of the logic 
symbols in the program, but the pro- 
gram got very large, very fast. I then 
decided to create a file with the logic 
symbols in it (I needed the practice). I 
used the example on one of the disks 
supplied with the Apple's language 
card (APPLE3, the butterflies pro- 
gram) as a basis for converting 
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groups of strings into boolean arrays. 


The program LOGIC.SYMB.TEXT 


- (see listing 2) was the result. 


As you can see from the listing, 
each named shape is a square array of 
pixels (picture elements), 16 elements 
on a side. Some of the larger devices 
(eg: JK flip-flop, MSI) are made up of 
two shapes, end to end. There are ten 
initialization procedures (INIT1 thru 


INIT10): Pascal, it seems, has a limit 
to the number of (code) words in a 
procedure. When executed, the pro- 
gram creates two files called LOGIC. 
CHARSET and USER.CHARSET. 
The files must exist on the prefix disk 
prior to running LOGICDESIGN. 
The source file (LOGIC.SYMB.TEXT) 
and the code file (LOGIC.SYM.CODE) 
used to create the character-set files 


Circle 202 on inquiry card. 


7-80 FORTH $50.00 


2-80 FORTH—a complete program development system. Full fig- 
FORTH and FORTH-79 vocabularies, plus extensions for access to 
all CP/M® functions. Uses standard CP/M® compatible random 
access disk files for screen storage. Package includes: inter- 
preter/compiler with virtual memory management, line editor, 
screen editor, Z-80 Assembler, decompiler, utilities, demonstration 
programs, and 60 page user manual. System requirements: 2-80 
microcomputer, 32 kbytes RAM, CP/M® 22 or MP/M 1.1. $50.00 


2-80 FORTH WITH NAUTILUS SYSTEMS CROSS-COMPILER. 
Extend/modify the FORTH runtime system, recompile on a host 
computer for a different target computer, generate headerless 
code, generate ROMable code with initialized variables. Supports 
forward referencing to any word or label. Produces load map and 
list of unresolved symbols. 107 page manual. System re- 
quirements as for 2-80 FORTH above. $200.00 


2-80 FORTH WITH FULL FLOATING POINT ARITHMETIC. Our 
basic program development system extended with acomplete set 
of floating point operators and data manipulation primitives. In- 
cludes S-100 compatible hardware assist board incorporating 
AMD 9511 arithmetic processor. $500.00 


MACHINE TEST PROGRAM PACKAGE for Z-80 systems. Includes 
memory, floppy disk, printer, and terminal tests with all source 
code. Requires CP/M® 2.2. $50.00 


All software distributed on eight-inch soft sectored single density 
diskettes. Prices include shipping by first class or UPS within USA 
or Canada. COD charges extra. Purchase orders accepted at our 
discretion. (CP/M and МР/М are registered trademarks of Digital 
Research, Inc. Z-80 is a registered trademark of Zilog, Inc.) 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 


ЖА Apparat inc. 


Announces More 
New Products 
for your TRS-809 Model | & 111 


CHEXTEXT (pronounced Check Text) 


303/744-1778 


4404 South Tomarac Parkway 
Denver, Colorado 60237 


TRS-80 DIGITAL TALKER: 


A low cost altemative ta the TRS-80 Voice 
Synthesizer. 

Allows маісе synthesis with no additional 
hardware on your TRS-80 Model I Level II 
or Model Ill 16K versions. The voice signals 
are generated via the cassette output 


Apparat, Inc. onnaunces CHEXTEXT, a 
variable length dictionary which interacts 
with SCRIPTSIT®, to highlight potential 
spelling ond typographical errors in a 
text file. 


Some of the CHEXTEXT features are: 


е Variable Length Dictionary: Ihe 
dictionary may be supplemented, 
depending on your system hardware 
(ie. disk drive storage), 


* Menu Driven 
ө User Oriented, 


e Dictionary may be complemented 
with unique industry jorgon. 


е A dual 80 track drive supports an 
opproximote 50.000 word dictionary. 
Smolier dictionaries ore provided with 
Basic CHEXTEXT Package (10.000 to 
20,000 words.) Minimum system 
requirernent—2 disk drives and 48K. 


* (Complete documentation 


ө Reduces time required for 
proofreading. 


Available from Apporat, Inc. for only 


57095 


Catalog No. 2-148 


port. A Radia Shack extemal speaker / 
АМР con be used for sound output. 


Features 


Comes with 6 preprogrammed words 
Digits 0-9 
; Pius 
- Minus 
/ Divided by 
Equals 


Times 
And calculator mode software 


Passible Applications utilizing the 
techniques internal to this program are: 


е Talking clock 

е Program reader 

e Computer generated sound to aid in 
visual problerns 


Supplied on Diskette or tape 
(please specify) for only $29.95. 
Catalog No. 1-026 


NEW PRODUCT RELEASES 
Due to advertising leadtime and product 
development bugs. we apologize for any 
inconveniences caused and ask fof your 
conhnued support. 


CATALOG CORRECTIONS 
САТ 44-223 Price should be 5195 95 nstead af $3995 
САТ 41-225 Price should be $2400 instead сі 53995 
CAT 42-405 Price should be 59%00 instead of 57900 
CAT # 1-403 Price should be 554900 instead 01594500 


Don't forget to ask for your Free 1981 
Apparatcatalog when placing your 
order. 


“On-going Suppor for Microcomputers” mza =>») 


- REG ISTERED TRADEMARKS Of 1ANDY COR? 
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FREE 


COMPUTER 
FORMS KIT 


with continuous business forms 
for small computer systems 


Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 


* Available in quantities of 500, 1,000, 2,000 
4,000, 6,000 


* Low Prices (500 checks only $32.50) 
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е FAST SERVICE — It is our policy to ship 
within 6 working days following our 
receipt of your order. 

* MONEY BACK GUARANTEE — If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 


Fast Service by mail or. . .РНОМЕ TOLL FREE 


1 + 800-225-9550 
Mass. residents 1+ 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


шина E 8 0770 ШШШ ШШ шина шана —1 
! Please Ship FREE Kit То: CODE 460 


City, State and Zip 


Computer make & model 


EH 
Ф 
= 
— — ғыны: аннин инна 


| Phone 


pum 


78 HollisStreet, Groton,Mass. 01450 


А division of New England Business Service, Inc. 
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should be saved elsewhere, as they 
occupy too much room on the disk 
and are not needed once the character 
sets have been created. 

The program LOGICDESIGN (see 
listing 3, on page 415) performs an 
initialization of the tablet and then, 
waiting for input from the tablet, 
loops in the procedure MYPLOT. 
The bottom three rows of the tablet 
are used as a menu (see figure 1) for 
selecting the device to be plotted or 
the function to be executed. 

The command menu, from the 
lower leftmost corner of the tablet to 
the lower right-hand corner (ie: the 
bottom row), is decoded as follows: 


CLEAR SCREEN: clears the graphics 
screen 

CLEAR BLOCK: clears a section of 
the screen 

CLEAR LOCK: clears the horizontal 
and vertical locks 

HORIZ LOCK: sets the horizontal 
lock 

VERT LOCK: sets the vertical lock 

LIST ITEMS: lists the device names 
on the text screen 

LOAD: loads an image file to the 
HIRES screen 

SAVE: saves the HIRES screen to an 
image file 

EXIT: leaves the program (does a 
SAVE first) 

PRINT SCREEN: transfers the HIRES 
screen to the printer 

ERASE BORDER: removes the 
border from the HIRES screen 

DRAW BORDER: draws a border 
around the HIRES screen 

LABEL: writes characters on the 
HIRES screen 

DRAW LINES: draws horizontal or 
vertical lines only 


CLEAR | CLEAR 
SCRN BLOCK 
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EAT RIGHT: deletes lines going to 
the right 

EAT LEFT: deletes lines going to the 
left 

EAT ОР: deletes lines going upwards 

EAT DOWN: deletes lines going 
downward 

SET USER: allows the user to create a 
new device 

TOGGLE DEBUG FLAG: sets/clears 
debug flag 


The next two rows up from the bot- 
tom of the tablet are used to select 
devices for plotting (see figure 1). 
Representations of the devices that 
can be plotted are shown in the boxes 
in these two rows. When the program 
is running, the user simply selects the 
device he wants to plot or the com- 
mand he wants to perform from the 
tablets menu. Тһе Sup'r'terminal 
screen displays the active mode and 
other useful information (see photos 
2a and 2b). 

I wrote the program LOGICDE- 
SIGN a little at a time and added 
new functions as I debugged the old 
ones. Such is the beauty of Pascal. 
Two procedures do most of the work: 
the first, MYPLOT, is inside a never- 
ending loop in the main program (the 
variable HELLFREEZESOVER does 
not ever become true). MYPLOT 
calls MENU if the pen is pushed down 
outside of the tablet area that is 
mapped on the Apple’s HIRES (high- 
resolution) screen (ie: if VALIDXY is 
false). If the pen is pushed down 
within the screen area, the active 
device is plotted (if you're in the plot- 
ting mode). 

When you enter MYPLOT, it 
checks to see if the pen is down over 
the CLEAR pad in the upper left-hand 


corner of the tablet: this executes a 
special function. It exclusive-OR's the 
last device plotted, thus making it dis- 
appear from the screen. The variable 
D is used to determine which device 
to plot. If D is 0, then nothing is 
plotted. The procedure MENU selects 
the device that will be plotted or calls 
a sequence of procedures to effect a 
specific function. MENU begins by 
setting D to O. It then divides X and Y 
by a value that neatly generates in- 
tegers concurrent with the boundaries 
of the boxes on the tablet. (The actual 
value of the divisor may be different 
on another tablet.) A set of nested 
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Photo 2: Component types available for 
drafting. All figures shown are created by 
the program in listing 2. 


VERT LOAD SAVE EXIT PRINT | ERASE DRAW | LABEL EAT EAT EAT EAT SET 
LOCK SCRN BORDER RIGHT LEFT UP DOWN USER 


Figure 1: Graphics Tablet menu. The bottom row is dedicated to plotting functions, while the second and third rows from the bottom 
contain component types to be plotted. 
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TERMINALS FROM TRANSNET ` 


PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN ы 56 MONTH LEASE PLAN 


PER MONTH 
DESCRIPTION 24 MOS. 36 MDS. 


LAI6DEC writer || 
LA34 DECwriter IV 
EE LA34 DECwriter IV Forms Ctrl. . 

DEC LA120 DECwriter ttl KSR 

LA120 DECwriter Ill RO 

VT100 CRT DECscope 

VT132 CRT DECscope 

Ti745 Portable Terminal 


T!765 Bubble Memory Terminal 
TEXAS ТІ Insight 10 Termina 


INSTRUMENTS тла? Portable KSA, 120 CPS 


T1810 RO Printer 


DT80/1 CRT Terminal 
ag sd NE DT80/5 APL CRT 
DT80/5L APL 15" CRT 
ADM3A CRT Terminal 
LEAR SIEGLER ADM31CRT Terminal 
ADM42 CRT Terminal 
1420 CRT Terminal 


HAZELTINE 1500 CRT Terminal 
1552 CRT Terminal 


920 CRT Tarminal ........... 
TELEVIDEO 950 CRT Terminal ........... 


NEC SPINWRITER Letter Quality, 55/15 RO 


Letter Quality, 55/25 KSR 3,295 


Letter Quality KSR, 55 CPS ... 3,395 
QUME = Letter Quality RO, 55 CPS .... 2,895 


HEWLETT PACKARD 2621A CRT Terminal 


2621P CAT Terminal 


_CENTRONICS BER At m 


RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS — RACET UTILITIES — RACE! computes — 


RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS — RACET UTILITIES — RACET computes — RACET 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS + 10% PURCHASE OPTION AFTER 36 ! MONTHS - 


MICROCOMPUTERS—APPLE, COMMODORE, HP85, DEC LS 


ACCESSORIES AND PERIPHERAL EQUIPMENT - 
urine СЕТ ЕНЕ > МЕМ «THEFPARL PAPER = Руы +H TEP ACY MDOULTS = FLOPPY DK ИНТЕ 


| TRANSNET совроватон 


1945 ROUTE 22 • UNION, М.Ј. 07083 • (201) 688-7800 
TWX 710-985-5485 


HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 
FOR THE TRS-80* Mod II 


NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 


e Allows up to 4 Mod It’s to connect to a single controller — up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first-come 
first-served). 

Uses Cameo controller and standard 10-megabyte cartridge (hard) disk drives 
along with RACET Hard/Soft Disk System (HSD) software. 

Access times 3 to 8 times faster than floppy. Mixed floppy/hard disk operation 
supported 

Compatible with your existing TRSDOS programs! All BASIC statements 
are identical. 

A single file may be as large as one disk. Alternate mode allows 24-million 
byte record range. Directory expandable to handle thousands of files. 

Includes specia! utilities — backup and copies, HPURGE for multiple deletions, 
HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
includes options for specifying sectors/gran, platters/drive, logical disk 
size. etc. 


HARD DISK DRIVE & CONTROLLER $5995 RACET HSD Software $400 
Call for multiuser pricing. Dealers call for OEM pricing. 


INFINITE BASIC (Mod | & 11 Tape or Disk) Mod ! $50.00, Mod 111 $60.00 
Extends Level 1 BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 


INFINITE BUSINESS (Requires Infinite BASIC) Mod | & 111 $30.00 
Complete printer pagination controis — auto headers, footers, page numbers. 
Packed decimal arithmetic — 127 digit accuracy +, —, *, /. Binary search 
of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod || 64K) $50.00 
SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. ‘All’ 
options available for tine numbers and variables. Load from BASIC — Call with 
‘CTRL'R Qutout to screen or printer! 


DSM Mod | $75.00, Mod II $150.00, Mod 111 $90.00 
Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — improved disk 1/0 times 
make this the fastest Disk Sort/ Merge available on your TRS. 

(Mod | Min 32K 2-drive system. Mod II 64K 1-drive. Mod III 32K 1-drive) 


Circle 333 on inquiry card. 
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Unlock the —— 
| ENGINEERING POWER 
“ Microcomputer 


Engineering Software forTRS-80 Mods І, П & II! 

* Air Cond. Com. Cooling/Heating Load 

* Residential Couling/Heating Load 

° Structural Space Frame Analysis 

е Fire Sprinkler System Design 

е Lighting Design F © m M 
Bun 5 * Word Processing c E 

* Air Duct Design forSpec Writing === d 

е Accounting 


| * Hydraulic Pipe — * Hardy Cross 
е Surveying Design Water Analysis 


WE HAVE * Electrical Fault — * Life Cycle 
SOLAR PROGRAMS КӨТЕН Cost Analysis 
Selected programs also available for other microcomputers. 
PLEASETELLMEMORE ABOUT YOUR ENGINEERING PROGRAMS. 

Name. 
Company Phone 
Address 
Cy State Zip 


і am interested in 


McClintock Corp. 
Miami, FL 33143 


PR C GRAMS (305) 666-1300 


ж ж NEW x ж DISCAT (32K 1-drive Min) Mod І, 111 550,00 
This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and disketle free space. 


ж ж NEW ж ж 

KFS-80 (1-drive 32K Min — Mod II 64K) Mod І, 11 $100.00; Mod Il $175.00 
The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 


ж ж NEW x ж 

MAILLIST (1-drive 32K Min - Mod ІІ 64K) Mad І, 111 $75.00; Mod 11 $150.00 
This ISAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds!! 


ж ж NEW x x LPSPOOL (32K 1-drive Min) Mod | $75.00 
LPSPOOL — Add multi-tasking to permit concurrent printing while running your 
application program. The spooler and despooler obtain print jobs from queues 
maintained > the system as print files are generated. LPSPOOL supports both 
parallel and serial printers. 


UTILITY PACKAGE (Mod 11 64K) $150.00 
Important enhancements to the Mod II, The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi-file copies, ‘Wild-card’ mask select, absolute 
sector mode and other features SUPERZAP allows examine/change any sector on 
diskette include track-0, and absolute disk backup/copy with 1/0 recovery. OCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 

DEVELOPMENT PACKAGE (Mod ІІ 64K) $125.00 
Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
ll interface to the M'viosoft ‘Editor Assembler Plus’ software package including 
uploading services and patches for Disk 1/0. 


vH — sajnduio2 уздун — 531111111 139v — 51906 130vu — sainduioo 130vH — S3IEFTIO 139VU — $1HOS 132VH З 


CHECK, VISA, M/C, C.0.D., PURCHASE OROER = RACET computes а 
TELEPHONE ORDERS ACCEPTED (714) 637-5016 1330 N. Glassel. Suite 'M' 
*TRS-80 IS A REGISTERED TRADEMARK a Orange, СА 92665 
OF TANDY CORPORATION ge, 


RACET SORTS — RACET UTILITIES — RACET cornputes — RACET SORTS — RACET UTILITIES — RACET computes — RACET SORTS — RACET UTILITIES — RACET computes — 
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years 
worked 


retirement 
benefits 


Many of the 50 million 
Americans who are 
covered by private pension 
plans think they'll 
automatically qualify for 
benefits when they reach 
retirement age. 


They're wrong! 


Every plan has require- 
ments that must be met 
under the Employee 
Retirement Income 
Security Act. And the time 
to find out about those 
requirements is 

пом —even if retirement is 
30 years down the road. 


There's a lot more to think 
about too. Does your plan 
permit early retirement? 
How much will your 

plan pay you? Will you 
receive a monthly payment 
or a lump sum? 


The U.S. Department of 
Labor has a free booklet 
that will help you answer 
these questions and a lot 
more. Send for it today. 


Write: Pensions, Consumer 
Information Center 
Pueblo, Colorado 81009 


U.S. Department of Labor e 


Printed by this publication as a public service. 
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CASE statements determines the 
function that is to be performed. 
The procedures SAVESCREEN and 
LOADSCREEN can (with one or two 
minor alterations) be found in the 
Pascal Reference Manual in section 
2.2.6.2 (untyped files). These pro- 
cedures are used to save (or load) the 
Apple's HIRES display to (or from) a 
disk file. The disk files are sixteen 
blocks long (8 K bytes). HIRES image 
files are appended with .SCRN for the 
purpose of directory identification. I 
have considered compressing the data 
in order to save disk space, but unfor- 
tunately I haven't found a method 
that guarantees this result. I have 
tried various approaches, including 
counting the number of similar dots 
in succession. This works, but if there 
are more than 4 K changes (on-to-off, 
off-to-on) then the disk file exceeds 
sixteen blocks. (Га be glad to hear 
any innovative ideas in this area.) 
The procedures CONVERTFROM 
and CONVERTO are used to convert 
small integer values (between 0 and 
16) to and from the boolean array 
USER3. The values that are stored are 
the plot offsets used by the "draw- 
block" statement in MYPLOT. The 
offset aligns the cursor with a specific 
point in the plot array. CONVERTO 
is called by SETUSR. SETUSR allows 
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you to define two devices that are 
then saved on disk in the file 
USER.CHARSET, along with the off- 
set information. 

GETXY reads the tablet. When this 
routine is called, it loops around the 
external procedure READPAD until 
the pen is pushed down. It then sets 
the condition of VALIDXY and fixes 
the Y value. (The tablet's 0,0 is at the 
top left, Pascal's is the bottom left.) 

The final routine that I will men- 
tion is PRINTOUT. PRINTOUT is 
decidedly implementation-depen- 
dent. My printer is a HyType I (old, 
slow, and occasionally reliable) with 
a serial interface, and it has a limited 
graphics capability. This limitation is 
primarily one of time: at 300 bps (bits 
per second) it takes about 1% hours 
to print the screen; to generate a dot, 
I print "dot-space-space", and "space- 
space" for no dot. (See figure 2.) In 
order to increase the speed of this 
process, I look ahead at the beginning 
of each line, and stop after the last 
dot in the line. (I also try to avoid 
printing pictures with borders.) 

The sequence of screens in photo 3 
labeled "CMOS frequency doubler" 
gives you some idea of the ease of 
designing with this system. It took 
about 1% minutes to reach the stage 
shown in photo 3. I then changed the 
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Figure 2: Sample hard copy produced by HyType I with serial interface. 
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DON'T BE HELD UP! 


QUALITY 
` SOFTWARE 


DISCOUNT 
PRICES 


а. ыз 


Creative Discount Software 
256 S. Robertson, Ste. 2156 
Beverly Hills, CA. 90211 


CALL for our catalog - 
TOLL FREE F5 


Operator 831 


800-824-7888 
Alaska/Hawaii 800-824-7919 ^ California 800-852-7777 


THE BIGGEST NAME IN LITTLE COMPUTERS” 


TRS-80 Model II — Your Best Buy 
In a Business Microcomputer 
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TRS-80 computers, 
software and peripherals 


Similar values on all merchandise 


CALL COLLECT: 


915-283-2920 
Van Horn Office Supply 


701 W. Broadway -- P O: Box 1060 
Van Horn, Texas 79855 


22 
= | Form F48 Provided 
Standard Warranty on Merchandise 
THE NATIONWIDE SUPERMARKET OF SOUND® 
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SOFTWARE 
for the ATARI 800* 
and ATARI! 400* 
- from QUALITY SOFTWARE 


STARBASE 
HYPERION™ 
By Don Ursem 


Become absorbed in this intri- 
guing, original space simulation 
of war in the far future. Use 
strategy to defend a front line 
Star Fortress against invasion 
forces of an alien empire. You 
create, deploy, and command a 
fleet of various classes of space 
ships, while managing limited 
resources including power 
generators, shields and probes. 
Real time responses are 
sometimes required to take 
advantage of special tactical 
opportunities. Use of color, 
Sound, and special graphics 
add to the enjoyment of this program. At least 24K of RAM is required. 
On Cassette — $19.95 On Diskette — $22.95 


NAME THAT SONG 
By Jerry White 


Here is great entertainment for everyone! 

Two players listen while the Atari starts 

playing a tune. As soon as a player thinks 

he knows the name of the song, he 

presses his assigned key or joystick 

button. There are two ways to play. The 

first way requires you totypein thename 

of the song. Optionaily, you can play 

multiple choice, where the computer 

asks you to select the title from tour possibilities. The standard version requires 24K of 
RAM (32K on diskette) and has over 150 songs on it. You also get a 16K version that has 
more than 85 songs. The instructions explain how you can add songs to the program, if 
you wish. Written in BASIC. 


On Cassette — $14.95 On Diskette — $17.95 


QS FORTH 
By James Albanese 


Want to go beyond BASIC? The remarkably efficient FORTH programming language may 
be just for you. We have taken the popular fig-FORTH model from the FORTH Interest 
Group and expanded it for use with the Atari Personal Computer. Best of all we have 
written substantial documentation, packaged in a three ring binder, that includes a 
tutorial introduction to FORTH and numerous examples. QS FORTH ts a disk based 
system that requires at least 24K of RAM and at least one disk drive. Five modules that 
may be loaded separately from disk аге the fig-FORTH kernel, extensions to standard 
fig-FORTH, an on-screen editor, an 1/0 module that access Atari's operating system, 
and a FORTH assembler. 


Diskette and Manual — $79.95 Manual Only — $39.95 


FOR OUR COMPLETE LINE OF ATARI SOFTWARE 
PLEASE WRITE FOR OUR CATALOG 


QUALITY SOFTWARE 


6660 Reseda Blvd., Suite 105, Reseda, CA 91335 
(213) 344-6599 


WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software 
dealer nearest you. If necessary you may order directly from us. Mastercard and Visa 
cardholders may place orders by telephone. Or mail your check or bankcard number to 
Quality Software, 6660 Reseda Blvd., Suite 105, Reseda, CA 91335. California residents 
add 6% sales tax. SHIPPING CHARGES: Within North America orders must include 
$1.50 for first class shipping and handling. Outside North America the charge for arr- 
mail shipping and handiing is $5.00. Pay in U.S. currency. 


*Indicates trademarks of Atari. 
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CHOS frequency doubler 
м 


Tt 


Changes can be made 
quickly and easily !!! 


inverter to a NAND gate (used as an 
inverter) to minimize package count. 
The tablets command set user 
allows you to define two devices of 
your own choosing. These are plotted 
as USER1 and USER2. When the 
command is called, the text screen 
displays a blank 16 by 16 array (see 
photo 4). The array is filled by typing 
a space for a space and any alpha- 
numeric character for a dot. The 
backspace key moves the cursor 
back, and the escape key aborts the 
command. After the last position in 
the array has been filled, the system 
asks for the coordinates of the cursor. 
This is the position that the cursor 
will be in when the array is plotted. 
This program has all of the ap- 
pearances of one that will grow for- 
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ever. І already have several ideas for 
additions, and have had abundant in- 
put from friends. And although I 
have managed to resist the urge to 


Photo 3: Sequence of displays in an ac- 
tual design project. Diagrams 3a thru 3c 
were created in less than two minutes, and 
the circuit was slightly changed in photo 
3d. The finished product is shown in 
photo 3e. 


Photo 4: Definition of nonstandard 
devices. Each component is composed of a 
16 by 16 pixel array; two menu items 
allow users to draw their own com- 
ponents on the video screen. 
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modify long enough to write this arti- 
cle, now that it’s done....Did I hear 
someone say, “Boolean equations as 
input, schematics as output"? ш 


Listing 2: Apple Pascal program INITLOGIC for creating the components displayed on the video monitor. 


3 ji 1:D 1 (*SL PRINTER:*) 

3 1 Lab l (*SI PART1.SYMB.TEXT*) 

4 1 1:0 1 (AN***kkkkkkkkkkkkkkkkkkkkkkkkkkXkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk*k 
5 1 bab l * * 
6 1 1:D l * This program creates the file 'LOGIC.CHARSET' * 
7 1 raD l * which is used by LOGICDESIGN. Each character * 
8 1 1:D 1 * is a 16 by 16 array (of hoolean i.e. true * 
9 1 190 Ша” or false .. l өт 60). * 
16 1 lie Ма" * 
11 1 l:D l * Dan Sokol - 2 Apr 80 * 
12 1 1: l * * 
13 l l:D 1 Kk ckckck Kk ko k ok ck k ok ckock ck ck ck kok ck kokck ko ko kokch koh ko kok ck kokckh koh ko k kck ck k k k kk kk k kk ok kk kXkkkkk) 
14 1 Joab 1 Program INITLOSTC; 

Listing 2 continued on page 398 
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Circle 72 on inquiry card. = л Circle 150 on inquiry card. 


e RS204 


е AP101 Apple ll with Single Disk Drive ............. $109 

е AP102 Apple ll with Double Disk Drives ........... 119 

е AP103 Apple Il, 9 inch Monitor & Double Drives ... 129 

е AP104 Apple / two additional Drives & Silentype 139 КР oC ES 

e AP105 12 inch monitor plus accessories .......... 99 s к А ДАА - 

e RS201 TRS-80 Model |, Expansion Unit & Drives.... 109 f ккал” 

е Н5202 ТН5-80 Monitor ог TV set .................. 84 —— БИГ, 

e RS204 ТН5-80 Model Ill .......................... 129 г осрріес computer 
е Н5205 Radio Shack Color Computer .............. 89 EN - 

e P401 Paper Tiger 440/445/460 ................... 99 | 

e P402 Centronics 730/737 - Line Printer II/IV_...... 89 | FARNSWO RTH 

e P403 Epson MX70 or МХ80...................... 89 

e CC90 Matching Attaché Case .................... 75 | COM PUTER CENTER 


1891 N. Farnsworth Ave. (st the E-W Tollway) 
Aurora. ll. 60505 Ph. (312)851-3888 
| Weekdays 10-8: Sat. 10-5 


computer case Company С 


5650 INDIAN MOUND СТ, COLUMBUS, OHIO 43213 (614) 868-9464 — M 


ADD DISK DRIVES то сия 
MODEL lli AND MODEL I 


m. $599 


(includes Disk Drive) We've broken through the three hundred dollar barrier. 


VERBATIM 


SDJINOYLNAD 


4 . ты | & 
Fully compatible with Radio Shack’s operating system : eds ГЕНШЕ on = E 
TRSDOS. we 
e One, two, three, four drive configurations. : So ps „жешс а 
E Diei ge қ; к мене d e 90 дау warranty — 100% parts and labor 
e Extended warranty available — $45/year 
e 90 day warranty, 100% parts and labor ә: Choise Tandon SP IMP) ӛнеге 
Sn nT evel a уж анаша nm" ; * Includes power supply, enclosure, single sided — 
Complete upgrade includes one mini-disk drive, power 40tk drive and EXTENDER BOARD 
supply, controller, and mounting hardware. IMMEDIATE 1 sided 80tk -$419 2 sided 40tk - $419 9 
DELIVERY. "mm 2 sided 80tk - $549 = 
PRICE SHACK SAVINGS > 
Complete one drive kit $599. $849. 29% ЖӨН ura puse 0.00 ы] 
Additional internal drive 265. 399. 34% | : > 
External drive 299. 499. 32% Microline 80 $425.00 


80 track drives (inc. patch) add 195.ea.N/A 


Lexicon Modem $135.00 


>< 16K pi б - a - — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
- required to use drives ; А 
ul ( а | PUBLISHED PRICE REFLECTS CASH DISCOUNT 
e Mode! 111 32K w/VR Data VR Data. a manufacturer of innovativecomputer products, is known worldwide 
< | two drive assembly 1812. 2380. 24% for quality dependability and prompt, personal service since 1972. 
c. 
4 


RS232 Adapter Board 75. 99. 25% C ә 
WE DISCOUNT RADIO SHACK & OTHER COMPUTER PRODUCTS |  àLÁ 
To order call toll free (800) 345-8102, or (215) 461-5300 in PA. corp | 


VR Data Corporation * 777 Henderson Boulevard e Folcroft, PA 19032 
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Listing 2 continued: 


15 1 l:D 3 

16 1 Let 3 type SHAPE = packed array [0..15,8..15] of boolean; 

17 ii Lap g 

18 1 1:D 3 var INVERTER,NAND,NOR,ORGATE,ANDGATE,DTOP,DROT,JKTOP ,JKROT,RUFFER,GND,PLUS^, 
19 1 Lap 3 MSITOP,MSIBOT,INV,INTHING ,OUT ,DOT ,CAP ,RESISTOR ,XOR, XNOR,HCAP,DIODF,SW,RAT, 
20 4 жр 3 MINIDIP ,HDIODE,OPAMP ,NPN,PNP,MINDIP ,HMSIL,HMSIR,XTAL,WIPER,ZENER, 
21 1 Шер 3 LCOIL,RCOIL,VRESIST,USERl,USER2,USER3 : SHAPF; 

a2 1 Laid 691 

23 1 1:D 691 USERFILE,SHAPEFILE : file of SHAPE; 

24 1 WD 1328 

25 1 ke 1323 I,J,ROW : integer; 

26 1 І“В 1326 

27 1 ІЗ 1326 BIT : boolean; 

28 1 200 1322 

29 1 Із) 1927 

30 1 1:0 1327 

31 1 1:D 1327 (**kkkkkkkkkkkkkk MAKESHAPES EZEXZERERZERERZEEEEEEEEZZEREEEEEEZEEEE: 
32 1 LiD. 1227 * ы: 
33 І Li 1529 = Converts strings to boolean arrays. * 
34 1 lip 1327 = This procedure is borrowed from GRAFDEMO.TEXT * 
26 4 1:і 1327 * оп APPLE3: * 
36 1 1:0 1327 * % 
37 1 1:0 12235 * Called from : ІМІТІ thru ІМІТ10. i 
38 1 D 1320 % ж 
39 1 l:D 1327 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk) 
40 1 2:D 1 procedure MAKESHAPES (var BITMAP:shape;ST:strina); 

41 1 2:0 Ü begin 

42 1 2:1 9 for J:=l to length(ST) до 

43 1 2:2 23 begin 

44 1 243 23 BIT:=(ST[J]<>' '); 

45 1 2:3 35 BITMAP [ROW ,J-1]:=BIT; 

46 1 24-4 59 end; 

47 l arl 69 ROW: =ROW-1; 

48 1 2:0 77 епа; 

49 1 2:0 92 

5 1 2:0 92 (*SP*) 

EL 1 2:0 92 (***kkkkkkkkkkkkk SAVFESHAPFES ХХХХХХХХХХХХХХХҰХАХХХХХХ ХХХ sk kb KKK 
52 1 2: ( 92 * * 
53 1 2:0 92 * Saves the ARRAYS ina disk file. * 
54 1 2:4 92 * * 
55 1 2:0 gp * Called from : Main proaram loop. * 
56 1 2:0 92 * * 
57 l 2:0 G2 RREKKEKKEKEKKEKEKEEKEKEKEKEKKKRKEKIREKEKEKEKEKEKKEKKEKERKREKERKEKERERKREKERKRE KS ) 
58 1 32D 1 procedure SAVESHAPES; 

59 1 3:0 0 begin 

60 1 3:1 Ü rewrite(SHAPEFILE,'LOGCIC.CHARSET'); 

61 1 с! 26 SHAPEFILE^:-INVERTER; put (SHAPFFILF); 

62 1 3:1 42 SHAPEFILE^:-NAND; put (SHAPEFILE); 

63 1 311 58 SHAPEFILE^:zNOR; put (ЅНАРЕЕІІЕ); 

64 1 S's al 74 SHAPEFILE^:zORGATE; put (SHAPEFILE); 

65 1 214 90 SHAPEFILE^:-ANDGATE; put (SHAPEFILE); 

66 1 Ӛз1 106 SHAPEFILE^:-DTOP; put (SHAPEFILE); 

67 1 3,4 122 SHAPEFILE^:-DBOT; put(SHAPEFILE); 

68 1 3:1 138 SHAPEFILE^:sJKTOP; put (SHAPEFILE); 

69 1 314 154 SHAPEFILE^:-JKBOT; put(SHAPEFILE); 

70 1 3:1 17@ SHAPEFILE^:-BUFFER; put (SHAPEFILF); 

71 l 3:1 186 SHAPEFILE^:-GND; put (SHAPEFILE); 

72 1 [ERI 202 SHAPEFILE^:-PLUS5; put(SHAPEFILE); 

73 1 3:1 218 SHAPEFILE^:zMSITOP; put(SHAPEFILE) ; 

74 1 311 234 SHAPEFILE^:-MSIBOT; put (ЅНАРЕЕІІЕ); 

75 1 Е 250 SHAPEFILE^:-INV; риё (SHAPEFILE); 

76 1 Sea 266 SHAPEFILE^:-INTHING; put (SHAPEFILE); 

77 1 Se 282 SHAPEFILE^:zOUT; put (SHAPEFILF); 

78 1 3:4 298 SHAPEFILE^:-DOT; put(SHAPEFILE); 

79 1 5.4 314 SHAPEFILE^:-CAP; put(SHAPFEFILE); 

80 1 3:1 330 SHAPEFILE^:-«RESISTOR; put (SHAPFFILF) ; 

81 1 3:1 346 SHAPEFILE^:-XOR; put (SHAPFFILE); 

82 1 3:1 362 SHAPEFILE”~:=XNOR; put (SHAPEFILE); 

83 1 3:1 378 SHAPEFILE^:-HCAP; put (SHAPFFILE); 

84 1 34 1 394 SHAPEFILE^:-sDIODE; put(SHAPEFILE); 

85 1 23:1 410 SHAPEFILE^:-HDIODE; put (ЅНАРЕҒІІЕ); 

86 1 gid 426 ОНАРЕҒІ,Е”:-ОРАМР; put (SHAPFFILE); 

87 1 Peal 442 SHAPEFILE”™:=NPN; put (SHAPEFILE) ; 

88 1 CEPI 458 SHAPEFILE”™:=PNP; put(SHAPEFILE); 

89 1 stil 474 SHAPEFILE^:=BAT; put(SHAPEFILE); 

90 1 38 1. 490 ЅНАРЕЕІІЕ^:=50; put (ЅНАРЕЕІІЕ); 

91 І gel 506 SHAPEFILE^:-MINIDIP; put(SHAPEFILE); 

92 1 gel 522 SHAPEFILE^:-HMSIL; put (SHAPEFILE) ; 

93 1 Sel 538 SHAPEFILE^:-HMSIR; put(SHAPEFILE); 

94 1 Se 554 SHAPEFILE^:-XTAL; put (SHAPEFILE); 


Listing 2 continued on page 400 
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Circle 116 on inquiry card. 


БҮБҮ ДӨР ЕЛИП OD Ot Oe DO a Tr | 
To further improve ІШ aie | See 4 
service to our customers we - Mil | 
have installed a toll-free : . Multi-Application Processing System 
WATS line in our қ WORD PROCESSING -| PROCESSING | ACCOUNTING ame 
Peterborough, New : ҒЫ qn ү nr 


в 


Hampshire office. 

If you would 

like to order a 

subscription to 

BYTE, or if 
you have a 

question relat- 

ed to a BYTE : THE DIGIAC MAPS® CT-80 SYSTEM 


subscription, Multi-User, Multi-Tasking, Cost Effective. 


you are invited 


BYTE's 

Toll-free 
Subscriber 
W.A.T.S. Line 


€ 3 business systems can run concurrently - that's 3 times the overall 


A u u U 


to call ж system productivity! @ Time share word processing, accounting, order 

processing, inventory, forms processing, billing & more! € 3 workstations 

(800)258- 5485 can share data base - preparations can be done by several operators 
concurrently! ө Ali workstations can share common peripherals. @ Uses 

between 8:00 AM and | DIGIAC MAPS-80 operating system. (Digital Research MP/M) @ High level 
language processors including Fortran - Basic- Pascal - Cobol. € Complete 

4:30 PM Eastern Time. Turn-key system for ease of operation & learning! 
(Friday 8 AM - Noon). | TERR eem Tm NN =e 


For Additional information Contact: 


м РА MAPS, Commercial Products Division of: 
|| ІНІН М DIGIAC CORPORATION 


( 800) 258-5485 \жса from conti- 


We thank you and look nental U.S. LÀ 175 Engineers Road, Smithtown, N.Y. 11787 
| 2 ШАМАНЫ Phone: (516) 273-8600 
forward fo servi ng you. only, = MP/M is a trademark of Digital Research Corp. 


Ji ЕУ 17 L 


6400 SERIES features: 
Low Cost – $299 in 100 Quantities 
Expanded As = m 1 Full Year 
Compact Size —7.38"W x 3.08"H x 
6.12"D. WT 3-1/2 LBS 
e Selectable serial RS-234-C/20 mA Voi ! м 
current loop ог &bit parallel ME | A vA 
e Selectable baud rates 110, 300, 
600 or 1200 
e Parallel-data rates in excess of 
2000 characters per second 
e 21 characters per line 
(optional 32 characters) 
e 56 character input buffer 
e Flectrosensitive or thermal 
printing 
ФБхТ Dot Matrix, 64 character 
ASCII Code 
e Boldface characters for 
emphasis 


| ч : | ENS UNITED 
| Digilec. SYSTEMS 
in 100 quantities Circle 411 for demonstration only CORPORATION 


i Circle 439 for more information 918 Woodley Road. Dayton, Ohio 45403 
S399 list (513) 254-6251, TWX (810) 459-1728 
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Listing 2 continued: 


95 1 3:1 570 SHAPEFILE^:-WIPER; put(SHAPEFILE); 

96 1 3:1 585 SHAPEFILE^:-ZENER; put (SHAPEFILE); 

97 l 2:1 600 SHAPEFILRE^:-LCOIL; put(SHAPEFILE); 

98 1 del 615 SHAPEFILE^:-RCOIL; put(SHAPREFILE); 

99 1 ae] 630 SHAPEFILE” :=VRESLST; put(SHAPEFILE); 

100 1 3:1 645 clos e(SHAPEFILE,1lock); (* create dummy userfile *) 
101 1 Зек]. 654 rewrite (USERFILE, 'USER.CHARSET'); 

102 1 S: 679 USERFILE^:-USERI1; put (USERFILE); 

103 1 3:1 694 USERFILE^:-USER2; put (USERFILE); 

104 1 dx 709 USERFILE^:-USER3; put (USERFILF) ; 

105 J S m 724 close (USERFILE,lock); 

106 T 3:0 133 end; 

107 1 3:0 746 (*SP*) 

108 1 3:0 746 (wen E DENKE ІМІТІ ХХХХХАХ ХХ ХХХА ХХ ХХ ХХ ХХЖЕХҰХХХҰХЖХХЖХЖ ХҰХХА ААА ХХХ 
109 1 E 746 * Бы 
110 1 3:0 746 * Creates arrays from strings. x 
111 1 2% 746 * * 
112 [ 3:0 746 * Called from : Main program loop. * 
1483 1 3:@ 746 * * 
114 1 3:0 746 е eee ve ee с Ж KEK dete dee ede e eee deine CRE e e dee eoe e ek ke e e o KER KKK ok) 
115 1 4:D 1 procedure ІМІТІ; 

116 1 4:0 0 Бедіп 

117 1 4:1 Ü wribe(*". ); 

118 1 4:1 10 ROW : 215; 

119 1 4:1 14 MAKESHAPES(INV,' XX i - 

120 1 4:1 38 MAKESHAPES(INV,'X X se 

121 1 4:1 62 MAKESHAPES(INV,'X X Жү: 

122 1 4:1 86 MAKESHAPES(INV,' XX ЖЫ; 

128 1 4:1 110 for I:2l to 12 do 

1944 1 4:2 124 MAKESHAPES(INV,' ©); 

128 1 4:1 158 ROW:=15; 

126 i 4:1 162 MAKESHAPES (INVERTER, "Х 123 

127 1 4:1 186 MAKESHAPES (INVERTER, "ХХ er 

128 l 4:1 210 MAKESHAPES(INVERTER,'X X be 

129 1 4:1 234 MAKESHAPES(INVERTER,' 'X X Чү, 

130 1 4:1 258 MAKESHAPES(INVERTER, 'X X XX m 

131 1 el 282 MAKESHAPES(INVERTER,'X X X у; 

132 1 4:1 306 MAKESHAPES(INVERTER, 'X X XX Ey 


jer 


O раар 
V.I.P.'s Call A.E.I. ers ча 


because А.Е.. tests before shipping; has expertise ENHANCED 


: on all items offered; and is price competitive. с 
ғ: NORTHSTAR | EPSON MX 80 BEST.,,,...., CALL 
м latus ВЕК: онова CALL EPSON MX 70 BEST.,....... CALL 
aepo ——— CALL REPRE ГР Тен кт o viti 1150 
git: mm CALL MORROW - 
| HRZ 20GA , scs spicae anis CALL І 1 DRIV " 
p HARD DISK SYSTEM. -1.17 CALL DISCUS 2D 1 DRIVE... 898. € 
ғ DYNA BYTE DISCUS M26 HARD DISK,.... 3925 е 
" NEW SYSTEMS...LOWI... ,. CALL SYSTEMS GROUP ^ 
» TERMINALS DM 6400 64K 250г5..,,...,... $595 
м  UELEVIDRO 812....,,... CALL DMB 6400 БАК 250ns .......... 745 
TELEVIDEO 920...,.....,... CALL 2ND GENERATION— | 
JD SOROO 10 120 ..,,,......... 695 LATEST RELEASES .,,..... CALL » FORTH by Timin Engineering Release 2 (87 std) with manual (includes full 
бұ HAZELTINE 1500,,,..,....... 890 INDUSTRIAL MICRO SYSTEMS 8080/Z-B0 assembler, fast disk 1/0 |.17 sec. per ІК block on 8” disk]. editor with 
D PRINTERS XLNT PRICES! tem CALL 4 санан) "Ини 
" NEC 5510................... $2600 SSM—LOWEST PRICES! .... CALL * FORTH user manual & tutorial (price credits awards disk purchase) $20 
NEC 5520 ...... oT E 2900 SOFTWARE—DISKS "n = FORTH by Timin Engineering Release 3 (includes CP/M utility and visual editor plus 
қ Low КЕ . NC тв; ‘OT BORE WORDSTAR ................. $330 d other enhancements) $235 
AL . INC. TRACT, GRAHAM DORIAN—LOW!... GALL & . = -— Т 
THIMBLE STRUCTURED SYSTEMS ё FORTH — CP/M file Een utility u 550 
TSEAD aisar A 1640 Cee sune r UL. е Romable FORTH by Timin Engineering tsimilar to Release 3) $350 
= to pei 1495 ШЫСЫНА. ноен % а Any of the above with MPM interface $40 extra 
ANADEX DP 9500- QR 01..... 1 


345 8" DISKS ....... мам, Any of the above with Floating Point vocabulary 5100 extra 


* Visual (screen! editor with cursor control $75 

* Disk oi useíul FORTH screens $75 

A * Custum versions of FORTH $200- 1500 
| * Complete FORTH system installation with training program $4500 


жент 


TECHNICAL HOTLINE, answered only by software technician (714) 455-9041 


These Fine Products and More `| | e С) икта ЕЕН СОМА 
=т= 4 9575 GENESEE AVENUE е SUITE E2 = 
We Will Try To Beat Any Advertised Price О-О Ы аны ды ый кенен | Sy 
Automated Equipment Inc. О Q TELEPHONE 1714) 455-9008 — 
18430 Ward Street, Fountain Valley, Calif. 92708 ; 
TOLL FREE ORDERING з 
аянға aeta 1s bur styli In епз] tmi Hudi ^ч» Мори, and хрр excegit (913 Eissiriburen ік on 87 «nghi densis disk Меча, 
(71 4) 964-751 4 (800) 854-7635 Кис etal $15. (бон лғ нт A$ heuer C €2 DV. (recae arils. она аҚ cae mang огч арма пәні, posee ach bf an 
е "^r J D ata D = 2 5 Wee ЕДТ ңын) "Ҹола Қазған hi arp 


ГА 
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Circle 165 on inquiry card. 


Communication Aris, Huntington Beach. Ca. 


езгеру езге 


Call Collect For Prices 
And Shipping Schedules 
505-257-7865 
HAPPY HANDS 
P.O. DRAWER I 
RUIDOSO, NEW MEXICO 
88345 


COMPUTERS 


We Have What You Are Looking Гог 


Offers Discounts on All 


TRS-80° 


ABLE TO ANY OTHERS 
[] NO TAX ON OUT OF STATE 


L] DISCOUNTED PRICES COMPAR- 
SHIPMENTS 


ГІ AVAILABLE SERVICE CONTRACTS 


[] PROMPT SHIPPING 


0000 O O 0 0 O оо со о D OO 
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ГЕ HARDWARE 
$1,199.00 
$ 540.00 
$ 440.00 
Pascal $ 445.00 
Graphics Tablet $ 655.00 
Versawriter Digitizer System 
$ 215.00 


bd with Controller 
Disk 


АТАВІ воо 186 $ 775.00 


PRINTERS 
TI Basic Serial 
Epson МХ.ВО 
Centronics 737 Parallel 
$ 719.00 


IDS 560 $1,395.00 


Circle 263 on ран сага. 


BUY COMPUTERS · 
BY MAIL ORDER 
AND SAVE 16% 


TERMINALS 
Zenith 2-19 
Soroc 10120 
Televideo 950 
Televideo 920C 
Televideo 912C 
ADDS Viewpoint 


SOFTWARE 

Superbrain Double Density 64K 
$2,650.00 
$2,977.00 


789.00 
729.00 
989.00 
769.00 
729.00 
589.00 


Quad Density 64K 


NORTHSTAR 


Horizon-2-64 QD $3,350.00 


SUM & MEER 
27.50 


MONITORS 
Leedex 12" B&W 
12" GP 


$ 138.00 
$ 152.00 


! Send certified check (regular checks require 2 weeks to clear) or 
| charge to VISA or Master Charge. Customer pays shipping, 


‘MIRO COMPUTERS, INC. 


|27 Long Meadow Place South Setauket, L.I., N.Y. 11720 


. !(516) 423-7955 CALL MON.-SAT., 40AM-6PM 


VIP"s Call A.E..I. 


A partial list** of A.E.I. customers who V uenit during the last 


VIP's customarily need top quality and service within stringent 
ho, oy tary limits. Naturally, they call А.Е]. 

г software, fimmware, or hardware; For custom systems 
assistance, connectors, interface boards апа service; For 
peripherals, including printers, CR ’s,dise drives, or modems; For 
as little as one part such as a cable or connector, or as much as un 
entire national computer complex for a multi-branch company. 

Item: A.E.I. tests virtually every* item sold, before shipping. 

Item: А.Е. initializes every piece of software, and makes а 
copy. If you have a problem, А.Е.1. can check to locate the problem 
by using the in-house duplicate, saving you time. 

Item: А.Е.І. has in-house expertise on every item offered. 

Item: А.Е. prices are competitive with the lowest, no-service, 
no in-house ex ве dealer. 

OF ALL A.E.I. SALES ARE TO PUBLIC AND SEMI- 

PUBLIC INSTITUTIONS. 


quarter of 1980 includes: University o 


Nebraska, University of 


ішін, U.S. Dept. of Interior, University of Kentucky, University 
of ‘alifornia, Massechusctts Institute of Technology, L.S. Air 

Force, Naval Air Dev elopment Center, Brown University, Univer- 
sity of Oregon, University of Utah, Ohio State Univ ersity, Univer- 
sity of Southern California, California State Dept. of Water 
Resources, University of Michigan, and Princeton University. 

E: the private sector, an equal number of major national 
nizations purchased during the same period. 

i 


ees сап сай A.E.I. too 


“With our normal fast shipping, we have time to test; expedited shipment muy 
preclude testing. 

ALA. docs not wish to imply that anv of these finc organizations endorse AEL., 
merely Ош AE IL. fs proud to have them os customers. 


Automated Equipment, Inc. 
18430 Ward Street, Fountain Valley, California 92708 (714) 964-7514 (Outside of California (800)854-7635) 
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Listing 2 continued: 


183 
134 
189 
136 
87 
138 


2@2 
203 
204 
205 
206 
207 
208 
209 
218 
211 
212 
213 
214 
215 
216 
217 


402 


4. où bo ва 
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MAKESHAPES(INVERTER, 
MAKESHAPES(INVERTER, 


MAKESHAPES(INVERTER,' 
MAKESHAPES(INVERTER,' 


for I:=1 to 5 do 


MAKESHAPES (INVERTER, ' 


ROW:=15; 


MAKESHAPES (ORGATE, 'XX 


MAKESHAPES(ORGATE, 


MAKESHAPES (ORGATE, 
MAKESHAPES(ORGATE, 
MAKESHAPES (ORGATE, 


MAKESHAPES (ORGATE, 
MAKESHAPES (ORGATE, 
MAKESHAPES (ORGATF, 


MAKESHAPES (ORGATE, 


І 
! 
1 
1 
MAKESHAPES (ORGATE, ' 
i 
Li 
: 
4 
МАКЕ SHAPES (ORGATF, ' 


for І:=1 to 5 do 


MAKESHAPES(ORGATF,' 


ROW:215; 


MAKE SHAPES (NOR, 'XXXX 


MAKE SHAPES (NOR, ' 
MAKESHAPES (NOR, ' 
MAKE SHAPFS (NOR, ' 
MAKE SHAPES (NOR, ' 
MAKESHAPFS (NOR, ' 
MAKESHAPES (NOR, ' 
MAKESHAPES (NOR, ' 
MAKESHAPES (NOR, ! 
MAKESHAPES (NOR, ' 
MAKESHAPES (NOR, ' 

for I:-1 to 5 do 

MAKESHAPES (NOR, ' 
end; 


ххх х ж 


X XX 


XXXX 


Creates arrays from strinas. 


Called from : Main proaram loop. 


beain 

write('.'); 
ROW:=15; 
MAKESHAPES (ХОВ, 
MAKESHAPES (XOR, 
MAKESHAPES(XOR, 
MAKESHAPES(XOR, 
MAKESHAPES(XOR, 


MAKESHAPES (XOR, 
MAKESHAPES(XOR, 
MAKESHAPES (ХОБ, 
MAKESHAPES (ХОБ, 
MAKESHAPES (ХОВ, 
for I:=l to 5 do 
MAKESHAPES(XOR,' 
ROW : =1 5; 
MAKESHAPES (XNOR, 
MAKESHAPES(XNOR, 
MAKESHAPES (XNOR, 
MAKESHAPES (XNOR, 
MAKESHAPES (XNOR, 
MAKESHAPES (XNOR, 
MAKESHAPES (XNOR, 
MAKE SHAPES (XNOR, 
MAKE SHAPES (XNOR, 
MAKESHAPES (XNOR, 
MAKESHAPES (XNOR, 
for І:=1 to 5 do 
MAKESHAPES(XNOR, 
ROW :=15; 
MAKESHAPES(NAND, 
MAKESHAPES (NAND, 
MAKESHAPES(NAND, 
MAKESHAPES(NAND, 
MAKESHAPES(NAND, 
MAKESHAPES (NAND, 
MAKESHAPES (NAND, 
MAKESHAPES (NAND, 
MAKESHAPES(NAND, 
MAKESHAPES (NAND, 


I 
: 
! 
! 
I 
MAKESHAPES (XOR, ' 
l; 
L 
: 
! 
J 


X XXXX 
X X XX 
X X XX 
хе . 
X X X 
X X X 
x X X 
хх xX 
хх хх 
X X XX 
X XXXX 
'Х XXXX 
X х хх 
" XX X 
' KK X 
' xX X 
"OX X 
' ОХ 
" £2 x 
хх XX 
х.к Ж 
'Х XXXX 
' 
! XXXX 
'X XX 
'X XX 
"X X 
'X XX 
EC X 
'X XX 
' X X 
Ж ХХ 
х ХХ 
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Listing 2 continued on page 404 


Circle 181 on inquiry card, 


LOWEST PRICES 
16K SIOO STATIC RAM 


BY COMPUTER SYSTEM RESOURCES 


e Expandable to 7 million byte system. 
© 4 MHZ operation with no wait states 
e Addressable in 4K steps 

* 1K segment disable for ROMs. etc. 

ә Exclusive memory protect feature 


4 YEAR FACTORY WARRANTY 


SATISFACTION GUARANTEED OR MONEYREFUNDED 


RAM 65 $189. 


BY COMPUTER SYSTEM RESOURCES 


* Expandable to 16 million byte system 
e 1/0 port bank select 

е Ideal for multi-user systems 

* 4 MHZ operation with no wait States 
* Pius all of the RAM 16 features 


7131 OWENSMOUTH AVE. / #21D 
CANOGA PARK, CALIFORNIA 913O3 


213 / 883-3244 й 141 


MULTI-USER 
MULTI-SYSTEM 


A PROFESSIONAL 
MICROCOMPUTER 
All the features, power, and capacity your professional 
system will require. 
• Hard and flexible disks and streamer tape. 
“ EXO/NET multi-user, multi-system network. 
e CP/M; MP/M* operating systems. 
• Simultaneous high speed and letter 
quality printing. 


* CP/M and MP/M are registered trademarks of Digital Research, Inc. 


EXO 
SYSTEMS 
m CORPORATION 


1089 AIRPORT ROAD, MINDEN, NEVADA 89423 -(702) 782-8166 
TELEX: 18149 WEST LSA "АТТ: ЕХО" 


Circle 148 on inquiry card 


Circle 148 on Inquiry card. 


Circle 344 on inquiry card. 


CATCH THE S-100 INC. BUS! 


Eri 


Spectacular Savings — July only. 


Deduct an extra 596 from our 
already low prices for all prepaid 
orders. 


We will be closed from July 25th 
until August 10, 1981. 


Watch our August ad for a special 
announcement. 


Subject to Available Quantities е Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEl, Godbout, Thinker Toys, SSM, Tarbell, 
Tecmar, Central Data, Micropro Int'l, Scion, CCS, Shugart. 


a-iüL.inc. 
7 White Place, Clark, N.J. 07066 
201-382-1318 


Hours: Mon. - Fri. — 10 a.m. to 6 p.m. 


DISCOUNT 
PRICING 


Call Us 


For Discount 
Prices on All 
Radio Shack 
Hardware 
and 
Software 


; 


ШІП! 
ШИН 


i 
' 


i 


1 


MODEL II 
26-4002 


MODEL III 
26-1063 


53,439^^ 
$2,220° 


PHONE (209) 526-1475 


Circle 334 on inquiry card. 


Radio Shaek 


221 McHenry Ave. 
Modesto, Calif. 95354 


We Pay Freight 
No Taxes on 
Out of State 

Shipments 
Franchise 
Store 7079 
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(срж) 
балада kk k kk kk e e x 


Called from : 


*ckckck k ck k kk 


Called from: 


MAKESHAPES (NAND, 'XXXX 
for I:-1 to 5 do 
MAKESHAPES (NAND, ' 


end; 


INIT3 


write('.'); 

ROW:=15; 

MAKESHAPES (ANDGATE, "ХХХ 
MAKESHAPES (ANDGATE, 'X 
MAKESHAPES (ANDGATE, 'X 
MAKESHAPES (ANDGATE, 'X 
MAKESHAPES (ANDGATE, 'X 
MAKESHAPES(ANDGATE, 'X 
MAKESHAPES (ANDGATE, 'X 
MAKE SHAPES (ANDGATE, 'X 
MAKESHAPES(ANDGATE,'X 
MAKESHAPES(ANDGATE, 'X 


Creates arrays from strings. 


MAKESHAPES (ANDGATE, 'XXXX 


Bot I:sl to 5 do 
MAKESHAPES(ANDGATE,' 
ROW:=15; 

MAKESHAPES (BUFFER, 'X 
MAKESHAPES (BUFFER, "ХХ 
MAKESHAPES(BUFFER, 'X X 


MAKESHAPES(BUFFER,'X X 


MAKESHAPES (BUFFER, 'X 
MAKESHAPES (BUFFER, 'X 
MAKESHAPES (BUFFER, 'X 
MAKESHAPES (BUFFER, 'X 
MAKESHAPES (BUFFER, 'X 
MAKESHAPES (BUFFER, 'X 
MAKE SHAPES (BUFFER, 
MAKESHAPES (BUFFER, 'XX 
MAKESHAPES (BUFFER, 'X 
MAKE SHAPES (BUFFER, ' 
MAKESHAPES (BUFFER, ' 
MAKESHAPES (BUFFER, ' 
ROW:=15; 

МАКЕ SHAPES (RESISTOR, ' 


X 


Main program loop. 


X 


X 


ee ee lbi er ee uil did 


=e wp Ge | 489 Be те y US. 00989 OMS 


tà 
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MAKFESHAPES(RESISTOR,'XX X X X X X ХХХ!) 


MAKESHAPES(RESISTOR,' 
fOr I:5»1 to 13 do 
MAKESHAPFS (RESISTOR, ' 
ROW:215; 

For Ізсі to 5 do 
MAKESHAPES(GND,' X 
MAKESHAPES (GND, 'XXXXXXX 
MAKESHAPES (GND, ' 


MAKESHAPES(GND,' XXXXX 
MAKESHAPES(GND,' 
МАКЕ SHAPFS(GND,' XXX 
for I:=l to ^ do 


МАКЕ SHAPES (GND, ' 


end; 


INIT4 


write('.'); 

ROW :215; 
MAKESHAPES(PLUSS5,' XXX 
MAKESHAPES (PLUSS, 'XXXXX 
MAKESHAPES (PLUSS, 'XXXXX 
MAKESHAPES(PLUSS,' XXX 
MAKESHAPES(PLUSS,' X 
tot 1:91 to 5 do 
MAKESHAPES(PLUSS,' X 
for І:=1 to 6 do 
MAKESHAPES(PLUS5,' 


Creates arrays from strinas. 


X 


Main program loop. 


X 


XXX 
X X 
XXX XXX 
X X 

XXX 


x 
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1 procedure INIT3; 
begin 
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1 procedure INIT4; 
begin 
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Listing 2 continued on page 406 


Circle 343 on inquiry card. Circle 129 on inquiry card. 


Ultimate STATIC RAM is here! 


| € Bank Select 
© Extended Address 
Ө 8/16 bit Data 


$ 295 16KB 
$ 465 32KB 


© Assembled and Tested. 


Features: Model 32KUS "Uniselect: 3” 

€ 5-100 Bus - confirms with IEEE-696(S100) specifications. 

© Data-B or 16 bit wide, compatible with 8 bit or new 16 bit 
machines. 


€ Extended Address - 24 bit addressing. 
€ Bank Select - by ports and bits, compatible with Cromemco, Alph | 
Micro, North Star, and many others. 
9 Fully Static and low power - current is 0.6A typical with 32K byte. LI N E VO LTAG ГЕ 
9 Two separate 16K addressing, 32K bank select with window 
capability in any 2K increments, any place within the addressed. TRANSIENT CLIPPING 
€ EPROM, 2716, can be mixed with RAM in any place. | 4 ы 
€ Has provision to take new CMOS mem chips with battery back-up. К Features Parallel Operation 3000 Hits/Second 
ө Wi , E 
(à 280-28000 up to 4Mhz clock, 8086/8088 up to | PROTECTS: PROTECTS AGAINST: 
|| eComputers eHigh Energy Voltage 
| Other S-100 Boards Available: 280 based CPU, 1/0 Memory Interface, eMicro-Computer Systems Transients 
16K Static Ram. | e Word Processors eOn-Off Switching 
Fully socketed, solder masks, gold contacts and guaranteed for one full «Cash Registers «Lightning Induced Transients 
year. Delivery: from stock to 72 hours. Ordering: you may call for MC, «Power Supplies elnrush of On/Off Power 
Visa or COD orders. (Add $5.00 for C.O.D.) Personal checks OK but | тө 
М.О. speeds shipping. Allow 7 to 15 days to clear personal checks | D M A P C 
before shipping. Undamaged boards can be returned within 10 days | TRANSIENT VOLTAGE 
for full refunds. INDUSTRIES, INC. SURGE SUPPRESSOR LISTED 


d... 5 ” 
Illinois residents add 574% sales tax. Dealer Inquiries invited. 


OEM, Dealer pricing available 7133 Rutherford Rd. Baltimore, Md. 21207 
Р.О. Box 908 Phone: X. (301) 298-3130 800-638-9098 


S.C. Digital Aurora, IL 60507 (312) 897-7749 
қ, m E 
ook sto Qe 
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lli McGraw-Hill B 


газом PROGAAM For Programmers, 


[X OIN (s Ғы қ ІНІ ҮШУ THE бр 


Апа!у515, 
Hobbyists, 
and Computer Buffs 


1. Apple Machine Language by Inman and Inman. 
Develop a BASIC operating system, also use an Apple 


Reston 


Reward 555 ae System Monitor and Apple Mini-Assembler, 304 pp. $9.95 | - 
Paperback Publications | ——á 2. Making BASIC Work for You by Claude De Rossi. 
Everything you need to program with BASIC. 192 pp. $5.95 
3. 280 User’s Manual by Joseph Carr. The latest in micro- ee ee 
processor technology. 326 pp. $10.95 McGraw-Hill Bookstore BY1 m [ 
4. Pascal Programming for the Apple by T.G. Lewis. From 11221 Ave. of the Americas, N.Y., N.Y. 10020 2 tl 
| the basics to large programs. 224 pp. $9.95 | | send me(crcle)bok1 2 3 4 5 6 7 8 9 Wn | 
5. Simple BASIC Programs for Business Application by J. | No. Copies: | 
Alonso. Concise instructions, program listings, sample prob- | Check, money order or credit card only: | 


lems. 385 pp. $8.95 ң 
6. TRS-80 Assembly Language by Herbert Howe, Jr. Forthe [Visa Amer Exp ___ MasterCard 
first time or experienced user. 192 pp. $9.95 lAcct.No. Ехрігеѕ | 
7. Computer Programs in BASIC by Paul Friedman. For ѕіх |мате 
major discipline fields. 272 pp. $10.95 
8. PET Basic I by Ramon Zamora et al. Encourages readers to |Address { 
experiment. 272 pp. $7.95 к ГО а c RR = 
| 9. TRS-80 Assembly Language Subroutines by William |For U.S. add applicable sales tax, plus $.95 each for postage and 
Barden, Jr. Over 100 easy-to-use subroutines. 256 pp. $12.95 | handling. Foreign costs slightly higher. 
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Listing 2 continued: 
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378 
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ж 
868 * 
ж 
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382 
386 
410 
434 
458 
482 
506 
530 
554 
578 
602 
626 
650 
664 
698 
720 
746 
750 
774 
798 
822 
846 
870 
894 
918 
942 
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EN 


(*Sp*) 


(ЖУКА 


Called from: 


ROW :=15; 

for I:=l to 4 do 
MAKESHAPES(CAP,' X 
MAKESHAPES (CAP, 'XXXXXXX 
MAKE SHAPES (CAP, ' 
MAKESHAPES (CAP, ' 
MAKESHAPES (CAP, 'XXXXXXX 
for І:=] to 4 do 
MAKESHAPES (CAP, ' X 
for І:=1 to 4 do 
MAKESHAPES(CAP,' 
ROW: =15; 
MAKESHAPES(DOT,' XX 
MAKESHAPES(DOT, 'XXXX 
MAKESHAPES (DOT, 'XXXX 
MAKESHAPES(DOT,' XX 
for 1:=1 to 12 de 
MAKESHAPES(DOT,' 

ROW :215; 
MAKESHAPES(INTHING,'!' 
MAKESHAPES(INTHING,! 
MAKESHAPES (INTHING,' 
MAKESHAPES (INTHING , ' 
MAKESHAPES (INTHING, ' 
MAKESHAPES(INTHING,' 
MAKESHAPES(INTHING,' 
for І:сі to 9 do 
MAKESHAPES(INTHISNG,' 


X 


end; 


ІМІТ5 


Creates arrays from strinas. 


write('.'); 

ROW:215; 
MAKESHAPES(OUT,' X 
MAKESHAPES(OUT,' X 
MAKESHAPES(OUT,' X 
MAKESHAPES (OUT, 'XXXXXX 
MAKESHAPES (OUT, ' X 
MAKESHAPES(OUT,' X 
MAKESHAPES(OUT,' X 
for I:=l to 9 do 
MAKESHAPES(OUT,' 
ROW:=15; 


MAKESHAPES (MSITOP, 'XXXXXXXXXXXXXXXX') ; 


Por Тт] to 15 do 
MAKESHAPES (MSITOP, 'X 
ROW: 215; 

for I:-l to 15 do 
MAKESHAPES (MSIBOT, 'X 


Main proaram loop. 


= == = = = 
t ee ee Soe 


ROW :=15; 

MAKESHAPES(JKTOP,' XX 
MAKESHAPES(JKTOP,' X X 
MAKESHAPES(JKTOP,' XX 
MAKESHAPES(JKTOP,' XXXXXXXXXXXX 
MAKESHAPES(JKTOP,' X X 
MAKESHAPES(JKTOP,' X X 
MAKESHAPES (JKTOP,' X XX X 
MAKESHAPES(JKTOP,' X X X хх 
MAKESHAPES(JKTOP,'XXXXX X X X X 
MAKESHAPES(JKTOP,' XX Х X XX X 
MAKESHAPES(JKTOP,' X X XXX X 
for I:=l to 3 do 

MAKESHAPES(JKTOP, ' X X 
MAKESHAPES(JKTOP,' XX X X 
MAKESHAPES(JKTOP,'X ХХ X 
ROW :=1 5; 

MAKESHAPES(JKBOT,'X ХХ X 
MAKESHAPES(JKBOT,' XX X X 
MAKESHAPES(JKBOT,' X X 
MAKESHAPES(JKBOT,' X XXXX X 
MAKESHAPES(JKBOT,' X X 
MAKESHAPES(JKBOT,' X XX X 
MAKESHAPES(JKBOT,' K XXX KR 
MAKESHAPES(JKBOT,'XXXXX XX X ХХ 
MAKESHAPES(JKBOT,' AX X X XX X 
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1 procedure INIT5; 
begin 


ко) 


Кк”); 
MAKESHAPES (MSIBOT, 'XXXXXXXXXXXXXXXX'); 
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Listing 2 continued on page 408 


Circle 397 on inquiry card. Circle 119 on inquiry card. 


! | | га FULL COLOR 
zd ЕТЕНЕ 
STRETCH «po E -IUU GRAPHICS 


System Building Blocks... à; | The original 256-colorimaging system with 
TIT tnm high resolution video FRAME GRABBER 
forthe S-100 bus. 20 rd 
Capture and digitize a video frame in T $. 


B TNw-2000 second, Select the best resolution EN ы ji 
application, from 256 1,1280 pixels 


TNW's RS-232 SERIAL INTERFACES e Toe: Pp сін digitized Ғғ 
Connect your PET/CBM to апу RS-232 Serial Printer, Piotter. CRT with nens SIRE f 
Terminal. Modem, or other device: gray 

corn a on standard 


TNW-1000 2:55:55 $129 
TNW-2000 975955 $229 
TNW-232D авои $369 


TURN YOUR PET INTO A TERMINAL 


Access Timesharing Systems and Bulletin Boards with TNW's Pterm | " | а: € Highest possible quality 480x512x8 digital video 


; Г image presently available on the market 
Software and full service telephone modem: Ò радан ior TU саман осела 


AUTO ANSWER/AUTO DIAL ө Variety of synchronization choices 
- USE WITH DAA ven „= Фад @ 2 selectable video A/D conversion circuits 
eT е Choke of 1, 2, 4. 8, 16 or 32 bits per pixel 


Pterm also works with acoustical couplers and other modems interfaced xem у ө 32Kyte image memory on the basic system 
to the PET with the TNW-2000 or TNW-232D. Electronic mail and TWX MEME * 32. 64. 128 Б 256K byte system capacity 
Terminal programs also available. All units are addressable IEEE-488 il A d. санды — А өй 
devices, complete with power supply cabinet, full documentation and one saae] |] |) | ч емин кр эйр жағы — 
yaar warranty. t айна ИН! ИЕШЕ 9 interfaces for TRS-BO and other processors 
440” Т е Comprehensive line of accessorfes, monitors and 
TNW CORPORATION = қола 
m5 12 Colt: тусн шй 


SEND FOR FREE CATALOG 


DIGITAL GRAPHIC SYSTEMS 
=== 441 California Ave., Palo Alto, CA 94306 415/494-6088 


TWX910-335-1194 


3351 Hancock St. e San Diego, CA., 92110 (714) 225-1040 
_ Visa/Mastercharge Welcome е Dealer inquiries invited B 


For your 
APPLE & 
CORVUS 
Computer 
System: 


Store up to 


30,000 names per mailing list! 


with an unlimited number of lists! 


Unlimited potential is available now 
with this new mailing list program de- FEATU RES OF THIS REVOLUTIONARY PROGRAM: 
signed for commercial mailers, and 
written in Applesoft. With 6 lines per 
record, fully adaptable to your format, 
up to 30,000 names can be main- 
tained on each list with no limit on 
the number of lists. 


PRODUCES 1UP, 2UP, 3UP, 4UP CHESHIRE OR PRESSURE SENSITIVE LABELS 
FULLY PROMPTING AND EASY TO RUN 
Available in DOS 3.2 or 3.3 


Requirements: СОМРГЕТЕЗОРТМАНЕ | STONEHENGECOMPUTER CORP. 


Requires 48K Apple, 80 or 132 $2500 89 Summit Avenue 
column printer, Corvus 11AP Summit, NJ 07901 
Hard Disk. Optional: Corvus Includes detailed user manual. 
Mirror, Corvus Constellation. Add $2. shipping. All orders pre- 

paid. NJ firms add 5% sales tax. DEALER INQUIRIES INVITED. 


"Аррів” and "Corvus" are regisierad trademarks of Apple Computer Inc. and Corvus Systems. 


e creates list е maintains list by e change entry 

е Selects list zip code and e add to entry 

* displays list alphabetical order e deletes entry 

e reports list e finds entry e search entries 
e browse thru entry • utility/code field 


Call (201) 277-1020 for information. 


Circle 368 on inquiry card. BYTE July 19831 407 


Listing 2 continued: 


387 I 8:1 966 MAKESHAPES(JKBOT,' X X X XX К); 

388 T Bel 990 MAKESHAPES (JKBOT,' X x"); 

389 il 8:1 1014 MAKESHAPES(JKBOT,' X К): 

399 il 8:1 1038 MAKESHAPES(JKBOT, ' XXXXXXXXXXXX'); 

391 d 8:1 1962 MAKESHAPES(JKBOT,' XX Л); 

392 1 8:1 1086 MAKESHAPES(JKBOT, ' X X ym 

393 4 бей 1110 MAKESHAPES (JKBOT, ' XX Ж): 

394 1 8:0 1134 епа; 

395 i 8:0 1154 (*SI PART1.SYMB.TEXT*) 

395 1 8:0 1154 (*SI PART2.SYMB.TEXT*) 

396 1 8:0 1154 (*Sp*) 

397 1 8:0 1154 (kk e fe e e ex x INITA kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
398 1 8:0 1154 % * 
399 l 8:0 1154 * Creates arrays from strings. ы 
400 I aeG 1154 * x 
401 il 8:0 1154 * Called from : Main program, E 
402 1 8:p 1154 * vi 
403 1 8:0 1154 occ kc e ke e e e e e e e e e e ke he e o ee e he e e e fe e e he e e ke e e ke he ke e e fe ee ke fee e | 
404 1 9«D l procedure INIT6; 

405 1 or) Ü begin 

406 1 Ssl 0 угїїе('.'); 

407 1 ae] 19 ROW:=15; 

408 d 9:1 l4 MAKESHAPES (DTOP,' XX %9;%; 

409 1 Irr] 38 MAKESHAPES(DTOP,' X X т: 

410 1 9:1 62 MAKESHAPES (ОТОР, ' XX !); 

411 Д 9*1 8A MAKESHAPES(DTOP,' XXXXXXXXXXXXXX'); 

412 1 2:1 110 for I:-1 to 3 do 

413 1 ae? 124 MAKESHAPES(DTOP,' X | X'); 

414 1 Pel 158 MAKESHAPES(DTOP,' X Ж Ж); 

415 1 oer] 182 MAKESHAPES(DTOP,' X X 547%: 

416 1 9: 1 206 MAKESHAPES(DTOP,' X XX E X B*); 

417 1 а= 1 230 MAKESHAPES(DTOP,! X X X X XX X'); 

418 1 Del 254 MAKESHAPES(DTOP,'XXX X X XXX X'); 

419 1 9:1 278 MAKESHAPES(DTOP,' X X X к"); 

420 1 9:1 30 2 MAKESHAPES(DTOP,' X XX X"); 

421 1 - 326 for L:-1 to 2 do 

422 l 9e 2 349 MAKESHAPES(DTOP,' X A Е. 

423 l 9:1 374 ROW:=15; 

424 1 Be 378 MAKESHAPES(DROT,' X Ж”); 

425 1 9:1 402 MAKESHAPES(DROT,' Х XX xa? 

426 I 241 426 MAKESHAPES (DBOT, "ХХХ X 33; Listing 2 continued on page 410 


* 


3 NEW MODEMS! 


ь | НЕАТН OWNERS 
ORIG ANS OFF HOOK SEND REC CARRIER 
e e & d a e 
TE MICRONET EF " 
лы Sry | UPGRADE your Н9 tor a traction of the 
—* 1 cost of a new terminal with these features. 
FLICKER FREE $00.05 KIT 518/85 ASSEMBLED 


Н Columbus would have had to wait for his H9 operating а! BOO baud, he might псі have 
discouvered America. At last your computer can communicate with your H9 sight times 


1. asmart one | 2. A“Direct | 3. An Acoustica ы КОЖА OR а ч. Аал, 
with auto everything | Connect” for the | Modem for the Apple.* 


faster. 


built in! Apple.* Does not need an CURSOR CONTROL 529,95 KIT 52495 ASSEMBLED 
4 Auto Dial Does not need an interface card! c ae АЕ. Ғалы ар Жыл Қа [o diia comes m n 
Р A A interface card! в Costs less to get louch to your displays by ulilizing masking techniques. Functions included аге: laft, 
uto nswer а ж right, up, down, loft and right 20 spaces, home and eraso page. 
қ “ Auto Dial on line than any 
Auto Mode * Auto Answer similar modem. GRAFIX | $59.95 кїт $69.95 АБЕНЕР 
(originate/answer) • 25 Keyboard * 25 Keyboard site Waco: Ge pa ee 
* “Direct Connect" commands. commands. LOWER CASE ENTRY 
for any computer * Will also operate r Will also operate Now you сап enter lower casa characters from the keyboard. А gre ‘ay allan 
with an А9232 miracle with | interactively with E Ve ЖАИ жы а? анайы 
j à rogr ! rogi ! 
n к ouam LOWER CASE DISPLAY ———" 
2 00 289.00 51 79.00 Lower case capabilitias greatly improve readability on terminais modiffad for 24 lines. 
5 99 $ К Е Ү С А PS $12.50 SET 4 ARROWS $1.00 


Thasa quality contour key caps have moided-in alphanumerics. For that profeasionat feel. 


МІСНОМАТЕ Full Six Month Warranty — 24 Line Compatible 
ELECTRONICS, INC. 


East Coast: 2094 Front Street West Coast: 
East Meadow, New York 11554 1116A 8th Street Suite 110 NORTHWEST COMPUTER SERVICES, INC. 


(516) 794-1072 Manhattan Beach, California 90266 8503 N.E. 30th Ave. 


All "Direct Connect" modems are FCC certified. Vancouver, WA 98665 . 
*Registered trademark of Apple Computer, Inc. ( 20 6) 573-8381 


* H9 Is a registered trademark of Heath Co. MASTER CARD and ViSA walcoms. 
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Circle 44 on inquiry card. Circle 381 on inquiry card. 


JN ATARI’ NEW TARBELL 
COMPLETE LINE OF ATARI PRODUCTS S-100 СРаЛО BOARD 


AT SUPER LOW PRICES! 


Atari 400 with 16K................ $399 Atari 822 ThermalPrinter ...... $360 
Atrai 410 Cassette. ................ $69 Atari 810 Disk Drive.............. $460 
Atari 815 Dual Disk Drive.....$1200 ^ Atari 16K RAM Module............ $90 
Atari BK RAM Module............... $50 Microsoft Basic....................... $72 t : Hd COMME 
Star Ваійегѕ............................ $32 ВаКе!Вай!.............................. $24 7-0. 56.58-07 { 
Video Еа5еі.........................524 ТісТасТде..................... 524 ініге РЫ с $ 
SPECIAL SUMMER OFFERS THROUGH AUGUST s ok leche д т. 
Atari 800 with 32K................ $810 Atari 820 Printer........... soos. $299 ER ЧЕ vw : 
Atari 800 with 40K .............. $860 Atari 825 Printer...................$650 | 
THIRD PARTY HARDWARE AND SOFTWARE 
Ramcram 32K RAM Modules..$199 Місісаіс........._....................$160 
Kurta Graphics Tablet............. $560 Epson MX80 Printer............... $920 


LJK Letter Perfect Word Processor....... $120 
20% OFF ON AXLON 256K MEMORY SYSTEM 
PLUS 
Software by POI, THESIS and CRYSTAL - ALL at similar discounts 
PLUS 


Z-80" will run at 2 or 4 Mhz 

2 RS-232 Serial I/O ports 
Powerful Memory Management 
Programmable Timer 

Full masked priority interrupts 
Has everything needed for MP/M™ 
6 month full warranty 


; $800 NEC Spinwriters, Oiablo Printers, 
Novation OCAT Modems......... $169 Complete lines of Centronics 


Intertec Super Brain 64K......52810 Printers and Commodore Equip- 
ment. All at reduced prices. 


the Bit Buchet 


Z-BO is a trademark of Zilog Inc. 
MP/M is a trademark of Digital Research 


168 NORTH BEACON STREET "ad о 
о 
dows P.0. BOX 365 aoe P А 950 Dovlen Place, Suite B 
NEWTON HIGHLANDS, MA 02161 A eir Carson, CA 90746 
617-783-3144 Oni S Phone (213) 538-4251 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


SRAM RU наси taa, [^ RACK MOUNT 
BOARD “>. Amo ont L, CARD CAGE 


ECT's В2/О is an S-100 Bus I/O Board with 3 Serial E m мее iind Sg atk sel 


«Duns ai j 
ЏО Ports (UART's), 1 Parallel I/O Port, 4 Status Ports, Power Supply, consisting of an ECT-100 rack mount 


Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
ү! 2 P aui uu 8080 Apple Monitor Program and Board (with ground plane and termination) all 10 


$295.00 connectors and guides and the PS-15A Power Supply 
: | (15A @ 8V, 1.5A @ + 16V). $295.00 


Specializing in Quality Microcomputer Hardware | 
| тш Industrial е Educational е Small Business е Personal yt 
i b i Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations 


ECTRONIC CONTROL TECHNOLOGY 201) ввє-вово , 


763 Ramsey Ave., Hillside, NJ 07205 
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Listing 2 continued: 


427 1 9:1 450 MAKESHAPES(DBOT,' X X XXXX К"); 

428 1 9:1 474 MAKESHAPES(DBOT,' X XX МЕ ( 
429 1 Ssl 498 MAKESHAPES(DBOT,' X XX х"); 

430 l 0:1 92:2 MAKESHAPES(DBOT,' X X % x')s 

431 1 9:1 546 MAKESHAPES(DBOT,' X X X Xs 

4 32 l 9% 1 570 MAKESHAPES(DBOT,' X X XX X"); 

4 33 1 9:1 594 MAKESHAPES(DBOT,' X XXX X!); 

4 34 1 9:1 618 For Ге-і to 2 do 

435 l 9%2 632 MAKESHAPES(DBOT,' X Хх"); 

436 1 9:1 666 MAKESHAPES(DBOT,' XXXXXXXXXXXXXX'); 

437 1 9:1 690 MAKESHAPES(DBOT, ' XX Ле 

438 1 8:1 714 MAKESHAPES (DROT, ' X X зі 

439 1 9:1 738 MAKESHAPES(DBOT, ' XX "+ 

440 1 9:0 762 end; 

441 1 9:0 780 

442 1} 9:4 788 (%5Р%) 

443 1 9:9 780 балада дада ааа ады INIT7 *ockckock kockock ko ckck ko kock ck ko k k kk kkokk c kkkkkkkkk*k 
444 1 9:0 786 * * 
445 1 9:0 780 * Creates arrays from strinas. ж 
446 1 9:0 780 * Ыз 
447 1 9:@ 780 * Called from : Main proaram. ы 
448 i 9:0 780 * ЕЕ: 
449 1 9:0 780 KKKKEKKKKKEKKEKEKKEKKEKEKEKERKEKEKKEKEKEKKKEKEKKEEKKKKEKRKAKREERE | 
450 1 10:0 1 procedure INIT7; 

451 11 10:0 0 Бедіп 

452 1 10:1 0 writ&et'*.')4 

453 1 1951 10 ROW:=15; 

454 1 18:4 14 for І:=] to 3 do 

455 1 10:2 28 MAKESHAPES (HCAP, ' X X "); 

456 1 10:1 62 MAKESHAPES(HCAP,'XXXXX ХХХХХ “as 

457 1 10:1 86 for 1І:=1 to 3 do 

458 1 10:2 100 MAKESHAPES (HCAP, ' х X "у; 

459 1 le 134 for I:=l to 9 do 

460 i 18:2 148 MAKESHAPES(HCAP,' "J3 

461 l 1851 182 ROW:=15; 

462 1 10:1 186 for 1:=1 to 4 do 

463 1 1022 200 MAKESHAPES (DIODE, ' X "ju 

464 1 10:1 234 MAKE SHAPES (DIODE, 'XXXXXXX von 

465 1 10:1 258 MAKE SHAPES (DIODE, ' X A 

466 1 10:1 282 MAKESHAPES(DIODE,' XXX "Je 

467 1 10:1 306 MAKESHAPES(DIODE,' XXXXX !); 

468 1 10:1 330 MAKESHAPES (DIODE, 'XXXXXXX "); 

469 1 10:1 354 fer I:-21 to 3 de 

470 1 10:2 368 MAKE SHAPES (DIODE, ' X "8 

471 1 10:1 402 for Тоз] to 4 do 

472 1 10:2 416 MAKESHAPES (DIODF, ' Ж 

473 1 10:1 450 ROW :=15; 

474 1 10:1 454 MAKESHAPES (HDIODE, ' X X "); 

475 1 Irgl 478 MAKE SHAPES (HDIODE, ' XX X '); 

476 1 10:1 502 MAKESHAPES(HDIODE,' XXX X !); 

477 i 10:1 526 MAKE SHAPES (HDIODE, "ХХХХХХХХХХХХ 2 E 

478 I 10641 550 MAKE SHAPES (HDIODE, ' XXX X He 

479 1 10:1 574 MAKESHAPES (HDIODE,' XX X ^ De 

480 l 18*1 598 MAKESHAPES(HDIODE,' X X "Hr 

481 1 1951 622 for I:-1 to 9 do 

482 1 10:2 636 MAKESHAPES (HDIODE, ' LI 

483 1 10:1 67@ ROW:=15; ‘ 

484 1 10:1 674 MAKESHAPES(OPAMP,' ХХХХ AT 

485 1 10:1 698 MAKESHAPES(OPAMP,' X X ' ys 

486 1 10:1 722 MAKESHAPES(OPAMP,' X X '); 

487 1 Еги! 746 MAKE SHAPES (OPAMP, ' X X X Pi 

488 1 10:1 770 MAKESHAPES (OPAMP, 'XXXX XXX X "25 

489 É 1091 794 MAKE SHAPES (OPAMP, ' X X X '); 

490 1 10:1 818 MAKE SHAPES (OPAMP, ' X X "35 

491 1 10:1 842 MAKESHAPES(OPAMP,' X XXX"); 

492 1 10:1 866 MAKE SHAPES (OPAMP, ' X X "jy 

493 1 19*1 890 MAKE SHAPES (OPAMP, ' X X "je 

494 1 18:1 914 MAKE SHAPES (OPAMP, 'XXXX XXX X "1% 

495 1 10:1 938 MAKE SHAPES (OPAMP, ' X X "9% 

496 1 1941 962 MAKESHAPES (OPAMP,' X X at 

497 1 10:1 986 MAKESHAPES(OPAMP,' X X "); 

498 1 10:1 1014 MAKE SHAPES (OPAMP, ' XXXX 9% 

499 1 10:1 1034 MAKE SHAPES (OPAMP, ' "ms 

500 k 10:0 1058 end; 

501 1 10:0 1084 

502 1 10:0 1084 (*$р*) 

503 1 10:0 1084 (*E***kkkkkkkkkkkx INIT8 *ockckckck c kok kok ck ko kk kkok kk k kk kk*kkkkk*kk*k*k 
504 1 10:0 1084 * * 
505 I 10:0 1084 * Creates arrays from strinas. ai 
506 I 10:0 1084 * ші 
507 1 10:0 1084 * Called from : Main proaram. * 
508 1 10:0 1084 * * 
509 Д: 10:40 1084 ****ї**ї Ke o e e o e e ee e e e e e e e ook eoe RU Re ok ke Ro o e e) 
510 1 11:5 1 procedure ІМІТ8; Listing 2 continued on page 412 
ӨЛІ 1 11:0 Ü begin 
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Circle 339 on inquiry card. 


Intelligent machines are rapidly appearing 

in homes, automobiles, offices and factories. 

Affordable cameras, speech synthesizers, 

and even robot arms are now on the market. 

Such advances are giving microcomputers the 

power to see, hear, grasp objects, and to move 

around the room. Where can you learn about 

this technology? In Robotics Age Magazine, 

the journal of intelligent machines. 

Robotics Age reports the experience of 

hobbyists building their own robots, the 

latest products from industry, and the, most 

| powerful techniques from research labs. The 

face of the world is changing. Join us as 

we enter the Robotics Age. 

YES! Í want to stay up-to-date on this fascinating 
new technology! 


Name 


Company Address 

City State/Providence/Country Postal Code 
United Салада  Foreian 

States Mexico” Rates 

C 1 year (6 issues) $15 $17 $19 

|. [12 years (12 issues) $28 $32 $36 

d О 3 years (18 issues) $39 $45 $51 
"05 Funds on US Bank 
L1 Bill VISA O MasterCard О Bill me (М. America only) 


Card No. Exp. 


Sighaturg 


Send to: МОЗОЧЮЭлсг PO Box 512, Tujunga, СА 91042 


BYTE 


Circle 316 on inquiry card. 


P&T CP/M*2 Supports 


Hard Disk Storage 
for the TRS-80 Model II 


P&T CP/M 2 now supports two popular hard 
disk subsystems for the Mod II; thus you can 
combine all the features of the best CP/M for 
the Mod II with the speed and кш ofthe 
hard disk drives. 


Cameo Electronics 
e uses mature cartridge disk technology for 
maximum reliability 
e supports up to 4 drives 
e removable cartridges make backup and 
data transfer fast and easy 


Corvus System 
e support for 10 and 20 Mbyte drives 
e special mirror utility allows backup by 
logical drive 
e supports up to 4 drives 


pegs 
TRoUT 


CP/M is aregistered trademark of Digital Research. TRS-80 15 a trademark of Tandy Corp. 


Price: $250(FOB Goleta) for P&T CP/M 2-hard 
disk version (CA residents add 696 sales tax) 


PICKLES & TROUT 


YES! 


P. O. BOX 1206. GOLETA. CA 93116. (805) 685-4641 


OWL 


LA 1600-A 
High Speed 
16 Channels 


BACK ISSUES 
FOR SALE 


The following issues are available: 


Interfaces to dual channel scope or Apple computer. 
e 10 MHZ capture rate 


1976: July 
1977: April thru December except October • Gold plated connectors and clips 
1978: February thru December except November e Stores 16 words of 16 bits 
1979: January thru December except March e Crystal controlled internal clock 


1980: January, March thru August, and December 
1981: February to current issue 
Cover price for each issue through August 1977 is $1.75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
September 1977 through October 1979 issues are $2.50 
Domestic; $3.50 Canada and Mexico; $4.50 Foreign. 
November 1979 to current is $3.00 Domestic; $4.00 Canada 
and Mexico; $5.00 Foreign. 
Send requests with payment to: 


BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back Issues 


e 1, 0, X compare word bit selection 

e Time domain display 

е Data domain display* 

e Hex display* 

e Internal and external trigger modes 


*Options with usco f Apple computer 


Comes complete with interconnecting cables; 
logic probe clips, diskette for Apple computer, 
and operating instructions. 


— Send for FREE brochure — 


Osborne Wilson Ltd. 
508 Waterberry Drive 
Pleasant Hill, California 94523 
(415) 932-5489 


Please allow 4 weeks for domestic delivery 
and 8 weeks for foreign delivery. 


* Payments from foreign countries must be made 
in US funds payable at a US bank. 


Circle 156 on inquiry card. BYTE July1981 411 


Listing 2 continued: 


512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
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I- L2 ES ES ES HE PREP HI I| mH HIP RPP RPP Ee Pe ep PP RPP RP RP RP RP RP RPP RP RP PRP RP RP RP RP RP PRP RP RP RP PRP RP RP PP RP RP RP RP RP REP PP PP PP RP RP RP PRP RPP RPP RPP RPP RP Ree 
ke 
|. 
ee 
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Wrlte(*'); 
ROW :=15; 
for I:=l to 3 do 
MAKESHAPES (NPN, ' 
MAKESHAPES (NBN, ' 
MAKESHAPES (NPN, ' 
MAKESHAPES (NPN, ' 
MAKESHAPES (NBN, ' 
MAKESHAPES (NPN, ' 
MAKESHAPES (NPN, ' 
MAKESHAPES (NPN, ' 
MAKE SHAPES (NPN, ' 
MAKESHAPES(NPN,' 
for I:=l to 4 do , 
MAKESHAPES (NPN,' X 
ROW :=15; 
for I:=l to 3 do 
MAKESHAPES(PNP,' 
MAKESHAPES(PNP,' 
MAKESHAPES(PNP,' 
MAKESHAPES (PNP, ' 
| 
I 
! 
! 
| 
! 


ча че “ses ùp Г Ге wa “аз “ич. WS 


- 
ч— 
=e 


MAKESHAPES (PNP, 
MAKESHAPES (PNP, 
MAKESHAPES (PNP, 
MAKESHAPES(PNP, 
MAKESHAPES(PNP, 
MAKE ЅНАРЕЅ (РМР, 
for I:=l to 4 do 
MAKESHAPES(PNP,' X 
ROW:715; 
MAKE SHAPES (BAT, ' X 
MAKESHAPES(BAT,' X 
MAKESHAPES(BAT,' X 
МАКЕ SHAPFS(BAT, 'XXXX 
X 
X 
X 


= = EI = = = = Ld = = 
=e Cop "s Ча ча Se I". Bo Әр "wv. 


= 
w” 
т. 


х х х 


МАКЕ SHAPES (BAT, ' 
MAKESHAPES (BAT, ' 
MAKE SHAPES (ВАТ, ' 
for I:= 1 to 9 do 
MAKESHAPES(BAT, ' AM 
ROW: =15; 
MAKE SHAPES (Sw ,' "е; 
MAKESHAPES(SW, ' "%% 
МАКЕЅНАРЕЅ (5и, ' X "3; 
е 221 
! ч) 
' '3 


XX 2€ х X х х X 
ххх 
х 
x 
x 
x 
x 
x 


MAKESHAPES(SW, XX X XX 

MAKE SHAPES ( SW, 'XAXXXX XXXXXX 

MAKESHAPES(SW,' XX XX 

for 1:=1 to IB do 

MAKE SHAPES (Sw, ' !); 
end; 


(pp) 
(AkkkkkkkkkkkkkkXkk ІМІТ9 KREKKEKKKEKKKEKKKKKEKEKKKKKKKKKKKK 
* 


= Creates arrays from strinas. 
* 

гі Called from : Main proaram. 
* 


KKKKKKKKKKKKKKKKKKKEKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
procedure INIT9; 


ж 
* 
* 
* 
* 
) 


begin 
write('.'); 
ROW:=15; 


MAKESHAPES (MINIDIP, 'XXXXXXXXXXXXXXXX'); 
for I:=l to 14 do 


MAKESHAPES (MINIDIP, 'X Ку 
MAKESHAPES (MINIDIP, 'XXXXXXXXXXXXXXXX'); 
ROW :=1 5; 


МАКЕ SHAPES (HMSIL, 'XXXXXXXXXXXXXXXX'); 
for I:-1 to 14 do 


MAKESHAPES(HMSIL,'X "d 
MAKE SHAPES (HMSIL , 'XXXXXXXXXXXXXXXX') ; 
ROW:=15; 


MAKE SHAPES (HMSIR, 'XXXXXXXXXXXXXXXX'); 
for I:-1 to 14 do 

MAKESHAPES (HMSIR,' mt): 
MAKE SHAPES (HMSIR, 'XXXXXXXXXXXXXXXX'); 
ROW: =15; 
MAKESHAPES(XTAL,' X X 
MAKESHAPES(XTAL,' X X 
MAKESHAPES(XTAL,' X X 
MAKESHAPES(XTAL, 'XXXXX XXX XXXXXX 
MAKESHAPFES(XTAL,' X X 
MAKESHAPES(XTAL,' X X 


“а” ч” aues чым ч” ч 


ме чи те “a Sp mw 
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Listing 2 continued on page 414 


Circle 394 on inquiry card. 
Circle 206 on inquiry card. 


FREE your keyboard—interact directly with the 
screen. Why waste time typing? Use a 3-G Light Pen. 


**7*"Mail Coupon of Call Today tor Immediate Delivery" == === ето а mm 


At last! A financial modeling package 

with built-in financial functions. 
Flexible report writing % Consolidation 
е Color graphics е And more. 


t 3-G Company, Inc. Dept. BT Remember, 3-G offers a 30-Day 
Rt. 3, Box 28A, Gaston, OR 97119 Unconditional Money Back 
(503) 662-4492 GUARANTEE 

.]TRS-BÜ0Economy C TRS-80 Professional CI РЕТ Professional ІП Apple Professional 
$24.95 $39.95 $38.95 

Yes, | want to make my computer more versatile, Rush me.  .  — 3-G 
Light Pens. (Add $1.50 for mailing and handling—$6.00 foreign.) 


Enclosedis: (О check or money order C MasterCharge О Visa 


Card No. Exp. Date 
NAME 
ADDRESS 
сп STATE . ZIP 


ин єй іші E шы ші не өш ко E d dj Il E QUIE I ке ке іші шо ні өні ке нн єн кс ЖЫ кн кә ГЫП ке өн кн ке IIBER мән КЕҢ ББ ББ P mmm 


Ш |n his business. А! Zenker of Zenker Dental labs in Penndel. Pennsylvania uses our pens tor 
data entry. Larry Goodman 0! Lowell. Massachusells uses Ihe pen 10 select telephone numbers 
to be dialed by his computer Thorwald Esbensen o! Micro-Ed. [nc. in Minneapolis. Minnesota 
writes education software for the 3-G Light Реп Dr Richard Kerns ol East Carolina University 
incorporates ош pen in a demonstration with a voice synthesizer 10 leach his students how 10 
use computers 


These people have discovered the benelits 
01 using а 3-б Light Pen. Wouldn't a 3-G 
Light Pen make your system more versatile 
and more functional? Yes, of course it 
would! 


Don't Wait—order your pen today and 
receive: 
1) 3-G Light Pen 
2) Demonstration cassettes (with 
Professional TRS-80, PET and 
Apple) 
3) Sample program listing 
4) Complete documentation and 
instructions so you can write 
your own program in BASIC Ш NO ASSEMBLY NECESSARY, READY TO 
5) Other Light Pen software and PLUG IN AND USE 
games avaflabie 


POINT PEN TO CORRECT ANSWER 


Micro-DSS/FINANGE 


Everything you need to 
solve business problems 


Micro-DSS™/FINANCE* is a complete financial modeling and 
graphics software package for the microcomputer. It is unique 
because for the first time it places in the hands of the micro user a 

ing, analysis, and reporting package with the er and flexi- 
[шу of large computer systems and timesharing. Апа at the same 
time, it gives the potential business micro user in both large and 
small companies a reason to turn to microcomputers—a full-scale 
decision support system that's easy to use, readily available, secure, 
and cost-effective—in short, a system that gets results! 


These features make Micro-DSS"/FINANCE ideal for 

solving business problems. 

e Many built-in financial functions (including depreciation, net 
present value, internal rate of return and amortization) 

е Flexible report writing that lets users custom design financial 
reports 

* Built-in graphics with a unique feature: you can retain them for 
later replay as a "slide show” on the monitor (ideal for business 
presentations!) 

* Over a year of field testing in a variety of business settings 

e An introductory guide written for people with no computer 
experience 

ФА clear and detailed user's reference manual 

e Full user support service 


Micro-DSS"/FINANCE is the first software to be published in 
Addison-Wesley's new Practical Computing Series. The Apple П”” 
version of Micro-DSS™/FINANCE (requiring 48K and Pascal) will 
be available for shipment in July, 1981. (Available from Addison- 
Wesley only in the V.S. and Canada.) 


Suggested retail price $1500 


GETS FILES ACROSS! 


With REFORMATTER disk utilities you can read and write 
IBM 3740 and DEC RT-11 single density formatted diskettes on your 
СР/М% system. 


REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M —IBM. MP/M is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M <> IBM or 

| CP/M e» DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 C Tel: 415/324-9114 O TWX: 
910-370-7457 MUH-AITOS C] Dealer and OEM discounts available. 


Please wnte for free brochure. 


Addison-Wesley Publishing Company 
Business & Professional Division, Dept. O-B 
Reading, Massachusetts 01867 


* Micro-DS5 is a trademark of Addison-Wesley Publishing Company, Inc. 


*"Apnte If is a trademark ef Apple Computer, Inc. 


CP/ M* is a registered trademark of Digital Research. 
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Listing 2 continued: 


895 


414 


12:1 
LZel 
lw 2 
1261 
124 
1241 
125 
121 
12:2 
1251 
1242 
12:1 
12:1 
1164, 
12731 
12:1 
l2*l1 
lel 
12:1 
1.284. 
126.1 
12:1 
122 
1251 
12:2 
12:0 
12:0 
12:0 
12:0 
l2:B 
12:6 
12:0 
12:0 
12:0 
1410 
13:0 
>! 
13:8 
13:3 
1391 
TTA 
1323 
1.5441 
12%4 
1.22 
Loge 
le 3 
ЕСІ Ж. 
1), 
I Ix 
1228 
1861 
13:3 
Loe 3 
1361, 
Lord 
1 382 
L381 
13:1 
13:2 
1361 
13:1 
19:2 
13:1 
1991 
LL 
1251 
l4 
1891 
13:1 
13:1 
131 
Мг 
13:1 
le 
Lael 
13:1 
lasl 
1241 
13:1 
13:0 
13:0 
13:0 


Me (| I F2 BP [| FB PP EP ES BB ES BS. PPP ES. RPP A PS PPP PRP ES. ES. ES. ES. ES. ES. PP EB. E. ES ES. ES. ES. RP RP BP BP PRP RP ES. RP RP RP RP RP IER IS. RP p. RP PRP RP ES. BP p. PRP RP RP RP RPP RP PRP p. EO. RP RP RP EO. iS 


507 
530 
253 
576 
599 
622 
645 
668 
691 
714 
734 
760 
783 
806 
829 
852 
875 
996 
906 


MAKESHAPES(XTAL, ' X x r3 
for I:=l to 9 do 

MAKESHAPES (XTAL, ' ж 
ROW:=15; 

MAKESHAPES(WIPER,' X "£4 
MAKESHAPES (WIPER,' XXX al 
MAKESHAPES (WIPER, 'XXXXX !); 
for I:=l to 4 do 


MAKESHAPES(WIPER,' X “iy 

Lor I:=l to 9 do 

MAKESHAPES (WIPER, ' шт 

ROW:715; 

MAKESHAPES (ZENER, ' X iir 

MAKESHAPES (ZENER, ' X Е 

MAKESHAPES (ZENER, ' X X "35 

MAKESHAPES(ZENER,' X X "jg 

MAKE SHAPES (ZENER, ' XXXXX "3 

MAKESHAPES(ZENER,' X Х кур 

MAKESHAPES(ZENER,' X ХХХ "ak 

MAKESHAPES (ZENER, ' XXXXX ji 

MAKESHAPES(ZENER,' XXXXXXX ШТ 

for I:=l to 4 do 

MAKE SHAPES (ZENER, ' X '); 

` tor I:=] to 3 do 
MAKESHAPES (ZENER, ' ") 
end; 

(%5Р%) 
(жак IOI II OT NTT (IIR RRR RR dee e RR 
ж * 
* Creates arrays from strinas. * 
а * 
* Called from : Main progran. d 
* * 
ЖАККА АКАК) 


procedure ІМІТІ0; 
begin 

for І:=1 to 4 do begin 

ROW: -16-(4%І); 

MAKESHAPES(LCOIL,'X X X !); end; 
for I:=l to 8 do begin 

ROW:-21565-(2*I)41; 

MAKESHAPES(LCOIL,'X X XXX "); end; 
for I:=l to 4 do beain 

ROW: =16- (4*1) +2; 

MAKESHAPES(LCOIL,'X X X X !); end; 
for I:=l to 4 do begin 

ROW :zlh^-(4*I); 

-MAKESHAPES(RCOIL,' X "); end; 
for І:=1 to 8 do begin 

ROW: =16-(2*1)+1; 

MAKESHAPES(RCOIL,' XXX "); епа; 
for І:=1 to 4 do begin 

ROW:z-z16-(4*1I)42; 

MAKESHAPES (RCOIL, 'X X !); end; 
ROW: =1 5; 
for I:=l to 16 do 

MAKESHAPES (USERI1,' '); 
ROW:=15; 
for І:=1 to 16 do 

MAKESHAPES (USER2, ' 5 1- 
ROW: =15; 
for І:сі to 16 do 

MAKESHAPES (USER3,' 
ROW:=15; 


=a 
— 
=e 


MAKESHAPES(VRESIST,' X 
MAKESHAPES(VRESIST,' X 
MAKESHAPES(VRESIST,'X 
MAKESHAPES(VRESIST,' X 
MAKESHAPES(VRESIST, X 
MAKESHAPES(VRESIST,' X 
MAKESHAPES(VRESIST,'X 
MAKESHAPES(VRESIST, 


MAKESHAPES(VRESIST, 
MAKESHAPES (VRESIST, 
MAKESHAPES (VRESIST, 
MAKESHAPES ( VRESIST, 
MAKESHAPES(VRESIST, 
MAKESHAPES (VRESIST, 
MAKESHAPES (VRESIST, 
end; 


х 


1 
І 
L| 
L 
І 
! 
1 
! 
MAKESHAPES(VRESIST,' X 
L 
I 
1 
1 
1 
! 
1 


ме ча Se За Se Se ча Be Be Be Be Be Be че Bs че 


Чыл чр Чер н р Чрн р Чр Черна Чад Чоро Чор Чр Чор Ыр Чр 
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697 


Listing 3: Apple Pascal program LOGICDESIGN accepts plotting inputs from the Graphics Tablet. 


el ы ке oe 


Beep IS. EB EA. ES. ES. ES. ES. ES. ES. EB. E ES ER ES 


з € èt 4% se 4. se a 


I LL LH pL H Hd Hd FH Fí l| к ы ҥ 
Lj] a 
иуи Ру у бИ ЕЕ нн нео 


+ 
OO 


QOUUUDUOUUUUOU 


F2 pn Ht mBpIÉmBHU(MAdAÀtOGÓüÁÓIÓT 
. .. еп 


UUUUUUUUDOUUUUUUUUUDOUUUUOUUUUCUUOUOUUUU 


аз 49 эе LE 


C) AO OO м 23 Un uS UJ мн PI P2 IS ES (PS PS C0 O0 А улмыш ND IS IPS IS GJ GJ NO H9 ES ыы ғ 


906 ( e e kk ke e e e ke kk he ke ke ke ke e ke ck he ke e ke e ke ke kk ke ke e ke kk ek kk kk kk ok kk n xk 


* 
* 
* 


to disee')J; 


906 * 
906 * MAIN PROGRAM STARTS HERE .... 
906 * 
906 REKKKEEKKEKKEKEKERKEKREKEKEERERKEEERKERERKERKEKEEREREREREEKEKEREE | 
4 beoin 
0 write('initializinq array'); 
52 їмїТЇ1; 
54 INIT2; 
56 INIT3; 
58 INIT 4; 
60 INIT5; 
62 INIT6; 
64 ІМІТ?; 
86 ІМІТ8; 
68 ІМІТ9; 
70 ІМІТІ10; 
Td writeln; writeln('Writing "LOGIC.CHARSET" 
131 SAVESHAPES; 
133 end. 


] [BD БТҚ.” last update - 25 Apr 80 *) 
(% РАВТІ OF LOGICDFSIGN *) 


program LOGICDESIGN; 
(kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
* 


* This proaram draws loaic diaarams on the hires 
* screen, It uses the Graphics Tablet for most 

* input. 

* 

* It expects (and requires) the Craphics Tablet 
* сага to he in slot #5, and a Sup'r'terminal 

* board in slot #3. 
* 

* 

* 

* 

* 


Dan Sokol ~ 28 Mar яп 
rev B 12 Apr #60 


— + + + ME NE ME NE ME ME ME + 


LERXSESSERSESSERSSSEKESEERRRERERKESZERERESSESEEREREREE: 


PROCEDURE POKE(VAR ADDR,DATA:INTEGER); 
EUNCTION PEEK(VAR ADDR:INTEGER):INTEGER; 


{5 } 


FUNCTION PADDLE(SELECT: 
FUNCTION BUTTON (SELECT: 
PROCEDURE TTLOUT (SELECT: 
FUNCTION KEYPRESS: BOOLEAN; 
FUNCTION RANDOM: INTEGER; 
PROCEDURE RANDOMIZE; 
PROCEDURE NOTE (PITCH ,NURATION: 


INTEGER): INTEGER; 
INTEGER): BOOLEAN; 
INTEGER; DATA: 


INTEGER) ; 


IMPLEMENTATION 


TYPE 
SCREENCOLOR-(none,white,black,reverse,radar, 


BOOLEAN) ; 


BPR LS ND) IA UJ UJ UJ ш IS ES. E S. I IS. EP ES ER ER. IS. ES. ER UJ. IS. IS UJ. UJ. IA I UJ UJ F2 UJ UJ Шз UJ Pewee GJ GJ UJ GJ GJ. UJ UJ UJ UJ GJ GJ. UJ UJ GJ GJ GJ к 7 


PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
PROCEDURE 
FUNCTION 

FUNCTION 

FUNCTION 

FUNCTION 

PROCEDURE 


PROCEDURE 
PROCEDURE 
PROCEDURE 


INITTURTLE; 

TURN (ANGLE: INTEGER); 

TURNTO (ANGLE: INTEGER); 

MOVE (DIST: INTEGER); 

MOVETO(X,Y: INTEGER); 

PENCOLOR(PENMODE: SCREENCOLOR) ; 

TEXTMODE; 

GRAFMODE; . 

FILLSCREEN(FILLCOLOR: SCREENCOLOR); 

VIEWPORT (LEFT,RIGHT,BOTTOM,TOP: INTEGER); 

TURTLEX: INTEGER; 

TURTLEY: INTEGER; 

TURTLEANG: INTEGER; 

SCREENBIT(X,Y: INTEGER): BOOLEAN; 

DRAWBLOCK (VAR SOURCE; 
XSCREEN, YSCREEN , MODE: 

WCHAR(CH: CHAR); 

WSTRING(S: STRING); 

CHARTYPE(MODE: INTEGER); 


INTEGER) ; 


blackl,qreen,violet,whitel,black2,0ranae,blue,white2); 


ROWSIZE,XSKIP,YSKIP,WIDTH,HEIGHT, 


Listing 3 continued on page 416 
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Listing 3 continued: 


62 20 19:р 2 

63 1 1:D 2 uses peekpoke,applestu,turtlear; 

64 1 LED 3 (*$p* 

65 1 1:D 3 (kkkkkkkkkkkkkkkkkkkkkkkřkkkkkkkkkkkkkkkkkřkkkkkkkřkřěkkkkkk 

66 1 1:D g x z 

67 1 1:D 3 * GLOBAL VARIABLE DECLARATIONS ж 

68 1 1:0 2 z 

69 T 1: 3 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkěkkkkkkkkkěkkkkkkkkkk) 

70 J 1:9 3 

71 1 1:D 3 type SHAPE = packed array [0..15,0..15] of boolean; 

TE 1 1:р 3 

73 T 1:D 3 (hkkkkkkkkkkkkkkkkkkkkkkkkkkěkkkkkkkkkkkkkkkkkkkěkkkkkkkkk 

74 1 1:D 3 * x 

75 1 KD 2 % INTEGER VARIABLES * 

76 1 ID Hw X 

77 1 1:D 3 okckck ck ck ck ck oko ko ee e e e eoe oe oe eoe e ke sk sk sk he fe he e e e he he heck ee e e e e e fee kk kk ke КЖ К Ж | 

78 1 Де?) 3 var 

79 1 1%9 3 

80 1 laD 3 PITCH, (* frequency for audio feedback *) 
81 1 dis 3 DURATION, (* lenath of audio feedback *) 
82 1 1:0 3 PEN, (* pen switch (up or down) *) 
83 1 1:0 3 Xv. Ys (* pen position on pad %) 
84 1 1:0 3 D, (* Device beina plotted *) 
85 1 15р 3 To kk, (* various loop counters *) 
86 1 1:0 3 USRIX,USRIY,USR2X,USR2Y, (* position pointer for userl&2 *) 
87 i 1:D 3 LASTD,LASTX,LASTY, (* last D,X, & Y for deletina *) 
88 | 129 3 DMODE (* mode use? for plotting *) 
89 1 1-19 3 inteqer; 

90 1 12 20 

91 її Lp 20 

92 ] 1:D 20 (RARER KEKRKEKKKEKKEEKREEKEKREREREKKEKKEKRKEKEKEREKKKEKRERKEKEKER 

93 1 1-4) 20 * * 

94 1 TaD 20 * PLOTTED SHAPE NAMES * 

g5 1 ІНІ. 20 * * 

96 1 1:D 20 kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkřkkkkkkkk) 

9g 1 lie 20 

98 1 1-4) 20 INVERTER,NAND,NOR,ORGATE,ANDGATE,DTOP ,DBOT,JKTOP ,JKBOT,BRUFFER,GND,PLUSS5, 
gig 1 TaD 20 MSITOP,MSIBOT,INV,INTHING,OUT,DOT,CAP,RESISTOR,XOR, XNOR, HCAP, ,DIODE ,S" ,BAT , 
100 1 ee 20 MINIDIP,HDIODE,OPAMP,NPN,PNP,MINDIP,HMSIL,HMSIR,XTAL,WIPER,ZENER, 
101 1 Lap 20 LCOIL,RCOIL,VRESIST,USERI,USER2,USFR3 : SHAPE; 


LINEAR POWER SUPPLIES. Introducing: | UNIPROM 


Xentek makes | THE VERSATILE EPROM HANDLING SYSTEM. 


Reads/ programs 2704, 2708, 2758, 2508, 2516 (T.1.), 2716 


Strong Hearts (SINGLE. SUPPLY), 2532 (Т.1.), 2732 (T.I. pinout), AND 
forSmart Systems 


NO PERSONALITY MODULES OR ADDITIONAL 
HARDWARE REQUIRED. All voltages produced on-board 
from S-100 bus itself. 
S-100 compatable, but adaptable for other CPU's and bus 
Single, Dual, 
Triple Outputs 
to 200 Watts, 
off-the-shelf, 


systems. 

DISK-based software (780 only) includes a “MENU” 
display command, useful commands usually found only in 
system monitors, and versatile CDOS and CPIM compatable 
a "NI ra e | diskl/O commands for file manipulations. ALSO available ina 

ti your svete aye W o jf single 2716 EPROM (8080 or 280) without the “MENU” and 
Ee A E DRE CN m E | - м disk 1/0 commands. 

UNIPROM board (A & T) with extensive manual — 

$245.00 ppd. 

UNIPROM disk-based software (specify 5.25" or 8" 

CDOS, 8" CP/M, or 5.25" NORTHSTAR 
CP/M) — $48.00 


Xentek power supplies deliver the life blood of your system. 
Clean, reliable dc power. 


You'll find single, dual, and triple supplies off-the-shelf. UNIPROM EPROM:-based software (specify execution, 


Custom and semi-custom designs fast. Even to military specs. 
And ferroresonant supplies as well.as Extreme Isolation 
Transformers to protect those extra-smart systems. 

So call Chuck Henry at (714) 744-3348 today for a heart-to- 
heart about power supplies. 


origin, address and 20-byte RAM 
storage area address) with CDOS 

and CP/M compatable I/O drivers — 
$80.00 VISA/MASTER 


CER-TEK 

6020 Doniphan Dr. 
El Paso, Texas 79932 
(915) 581 -6697 .- 
CDOS is a registered trademark of CROMECO, INC. 
SEN is a registered trademark of DIGITAL RESEARCH, 


NORTHSTAR is a registered trademark of NORTHSTAR 
279 South Pacific St, San Marcos, СА 82068 — COMPUTER, INC. 
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102 1 Гар 708 

103 1 1:р 708 

104 1 l:D 768 (ХХҠХАҠХАХХХАХХАХАХАХАХХАХХАХХАХАХАХХАХАХАХЗАХХАХАХАХАЗАХАХАлХАхаз АЯ 

105 1 1% 708 * * 

106 1 1:0 708 * CISK FILES Ы 

107 1 1:D 708 * * 

108 1 1:D 708 ow Rk Ra kk hk he he he e e e e e e e e hh e e e he ke hk e he ke e e e ke ke e ke ke e e eek eek ) 

109 1 120 708 

110 1 1: 708 SHAPEFILF, (* plotted devices are here *) 

111 1 10 708 USERFILE (* The screen imaae file *) 

112 1 1:D 768 : file of SHAPF; 

113 1 leD 1840 { 2 l 

114 1 1:0 1340 (кХаяхжежезккекккжккккккФтЕЕтЕККЕРЕКЕКЕТЕЕКЕРЕЕРЖЕКЕК%ктжЖІЕ ЖЕ 

115 1 1:D 1340 * % 

116 1 1:0 1340 * BOOLEANS 3 

117 1 12 1340 * * 

118 1 l:D ] 340 Ж ccc ee he e e e e he e e e e e e e e e he he he he e e e e he he he he e e e e e e e he e he e he e e e e e e e e e KK | 

119 1 1:0 1340 

120 1 1:D 1348 BET, (* flags 'delete lastx' mode *) 
121 1 1:D 1340 USR, (* Used in SETUSR could he local *) 
122 1 190: 13438 SAFETY, (* checks for SAVF on exit *) 

123 1 1:D 1340 FLAG, (* debua - display X&Y on screen *) 
124 1 198 1340 VALIDXY, (* true if X&Y are on screen *) 
125 1 1:0 1340 HELLFREEZESOVER, (* never true - for infinite repeats *) 
126 1 ІЗІ 1340 LOCKX,LOCKY (* locks X&Y axis *) 

127 1 1:0 1340 : hoolean; 

128 1 leD 134% 

129 1 1:0 1348 

130 1 1:D 1348 (ehe ehe ehe he e e ehe ehe e e e ec he ehe ee e e ehe e e e e ee e e ec ec ec ehe e ek e o АЯ 

lx] 1 ІЗ) 1348 * * 

132 1 Із) 1348 * STRINGS and THI!GS * 

133 1 psp 1348 * i * 

134 1 1:D 1348 ELAR EAE a ТОЕ айны айы аны ыы ыы алы UNT ) 

135 1 143 1345 

136 1 1р 1348 FILENAME, (* for LOAD and SAVE names *) 

137 1 1:0 1348 IDENT (* for names of plotted devices *) 
138 1 ]J:pD 1348 : ‘ring; 

139 1 190 143@ СН (* for inputs and contrel *) 


Listing 3 continued on page 418 


(кемен "NEW USES FOR THE Convert Your 
| Жыт IBM Selectric. 
| іо а 
printer for 


E MARKET" | only 6599 


А new book—contains a gold mine of ideas! Driven by 


Do you have the great stock and commodity trading advantages Ё А | 
меп by the home computer to the few who properly us it? This any Micro — ESCON 
book gives you a new Insight into cycles and seasonal factors as Or Mini == 

they affect stock and commodity prices. It gives you solid tools for c Diii uter PRODUCTS, ING. 
measuring and profiting from them. Obtain ideas and programming omp 12919 Alcosta Boulevard 
never before published The writer has over 20 years exper'ence as a San Ramon, GA 94583 
stock broker and 8 years experience Programming computers. Book P | Call Toll Free: 
I$ B'4 inches by 11 inches and nas 954 pages and 34 programs writ- 800.227-2148 
ten in TRS-BO BASIC. 

The book borrows methods long understood by radio and electronic 
engineers but overlooked by most statisticians. Thus, It 15 able їс 
present methods, never before published, of stock and сотту 
market timing using cycles and seasonal variations 


F | IN THÉ STOCK! 


To order book—send check $19.95 and your name and address 


to: 

Thomas V. Lenz, Dept. BY 
596 W. Karval Ct. Spring Creek, 
Elko, Nevada 89801 
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Listing 3 continued: 


149 


UU 


в. оз eo oe ва 


MOUSE (C) t (C) 2 о cC z C СӘ СӘ СӘ (D. IS INO UJ 4» UJ GJ NJ IA м ш м I5. iP. iP о О о ооо e DDS (C C2 6 6 о IB. IS з U). UO. ӘН I N) CO мо I I — .- "9 ооо UUUUUUUUUU UU 


-- 

со 

с 
I- F2 FS REP RP LH RP RP RP RP RP RP pd| mpiii PP BP EP PPP PP PP PP EP к RB EP ҥн нк PP PRP PRP RP BPR rm mii pm pmp RPP RPP Pe PP PRP PP pP m pdP pg pmp PPP PPP PPP Pee 
BD oB QJ QJ. UJ GJ GJ UJ QJ LO. CJ LJ CJ LJ CJ CJ CJ CJ GJ GJ GJ GJ GJ CJ GJ CJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ NO. м ммм PENES). Мә Кә Мә Кә М Мә МЮ МЮ NO. МЮ IO. NM [SONO MMMM NO. NO. ISO. NO NO ей жей IS ES S E E н нк b 0 
. 


в. 5*9 бе 


char; 


(“Әр”) 
(*kkkhkkkhkkkkkk SAVESCREEN kkkkkkkkkkkkkkkkkkkkkkkkkkk 
* 


* Copies HIRES screen 1 into a file named by the 
- user (FILENAME). 
* 
ж Called by : MENU,EXIT 
* 
ХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХХЕҡҠҡҠҰХЖ 
(*5.1=% } 
procedure SAVESCREEN; 
var BLOCKNUMBER,SCREEN : integer; 
IMAGE : file; 
BUFFER : packed array[@..511] of char; 
BADIO : boolean; 
begin 
write(chr(12)); write('Save with what name ?'); 
if length(FILENAME) = 0 then exit (SAVESCREEN); 
SCREEN: =8192; BLOCKNUMBFR:=0; BADIO:=false; 
if length(FILENAME) > 10 then 
begin writeln; writeln('File name is too lona 
SAFETY:=false; exit (SAVESCREEN) ; 
end else FILENAME:=concat (FILENAME, '.SCRN‘); 
rewrite (IMAGE, FILENAME) ; 


* 
* 
* 
* 
* 
* 
) 


readln (FILENAME) ; 


1217 golte.(7))9 


while ((IORESULT-8) and (NOT BADIO) апа (ВІОСКМИМВЕН<>16)) do 


begin 
for І:=0 to 511 do 


begin J:=peek (SCREEN); BUFFER[I]:=chr(J); SCREEN: sSCRREEN-]; 


:=blockwrite (IMAGE,BUFFFR,1,BLOCKNUMBER) ; 
BLOCKNUMBER: BLOCKNUMBER *1; 
end; 
close(IMAGE , lock); 
SAFETY: =true; 
end; 


xt 
*kdkkx*kkkx*  LOADSCREEN ek coke dee ee de de de de АКА Ж 


Copies file named by the user into HIRES screen l. 


* 
* 
* 
Called hy : MENU * 
* 
) 


IBSBSEEZEEREERRSEREREREREREERRERERSREERRRSERERERERSREEREERRREREEREERRE! 
procedure LOADSCREEN; 
var BLOCKNUMBER,SCREEN : inteader; 
IMAGE : file; 
BUFFFR : packed array[f@..511] of char; 
BADIO : boolean; 
beain 
write(chrí(12)); write('Load what file name ?'); 
if length(FILENAME) = @ then exit(LOADSCREEN); 
SCREEN:=8192; RBLOCKNUMBFR:=f;3; BANIO:=false; 
if length(FILENAME) > 10 then 
begin writeln; writeln('File name is too lona 
exit(LOADSCREEN); 


end else FILENAME:=concat (FILENAME, '.SCRN'); 
reset (IMAGE, FILENAME) ; 


end; 


read]n(FILFNAMF ) ; 


bi) Seir (79); 


while ((IORESULT-0) and (NOT eof(IMAGE)) and (BLOCKNUMRER«»15)) до 


begin 
K:-blockread(IMAGE,BUFFER, L,BLOCKNUMBER) ; 
for I:=@ to 511 do 


begin J:=ord(BUFFER[I]); poke(SCREEN,J); SCREEN:-SCREEN-«1; 


BLOCKNUMBER: BLOCKNUMBER-T1; 
end; 
close(IMAGE); 
end; 
(*SI+*) 


(%5І PART1.TEXT*) 
(*SI PART2.TEXT*) 


(6ЗЕ% 1 (% Part2 of LOGICDFSICN *) 
( Ak e e e e à e CLEARTTY EZEREREEEEREREEEEEEZEEEEREERERE: 


* 
* Clears Text screen & homes cursor. 
* 

ж 

* 
ХЖАХЛАЛАЛАЛАЛАЛ ЛАЛА ЛАЛХХХААЗАЗХ«ХХАХХЖХЖХХЖХҰЗЛ 4 ХХ ХҰХЖХЖХЖАХЖХЖХ ХА ХА ЖҰ ААЖ 


procedure CLEARTTY; 
beain 


* 
* 
* 
Called from : Just about everywhere.... * 
* 
) 
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end; 


кҥҥнҥн нк кн кн ны ыш ке ы кк ы ке ы ке ке ке к О © © © © © © ә Бә н ҥн к ы ы ы ы у С) @ © © © © == = с=с = ӘБ м кен о О О о о о о со о о с о о О 5 © Фс сс с о ce 


l- L2 LPS IS IS нк ES ES ES ымы IS 8 ES. ER ES de RS ES ES ES. ES ES des IS IS ES ES р», p RS ES К К ES ES ES ES а ES ES ES. EB ES ES EB ES ERG ES ES. ES RS ES ES. FS ES pp рш ES. ES ES ES ES. к ES ES. ps. кз Es ES RS ES ES ES ES ES ES р BR 
со OD со CO СО со со CO со CO OO ооо оо СО CO OO OO CO 00-4-41-4:-41-4-41-41-1-1-1-1-1-1-1-1-1-1-1-1-1 Cà OY OY OY à OY OY OY OY ОУ ОУ OY OY OY ЭУ OY 2 OY ОУ Un (л {л {л (л {л (л Un Un Un (л i ъ uS oS ES ES ES Б uS 


write(chr(12)); 


end; 
( We e e e e e e e ne її BEEP HAZEZEZIZIIZIZIZIILIZIIZIIIIZIEIEII. 
* 
ы Audio feedback 
* 
* 


* 

* 

* 

Called fron : Just about everywhere.... * 

* 

Шы КАКА АКК ИАА К) 
procedure ВЕЕР; 

begin note(PITCH,DURATION); end; 


kkkkkkkkkkkkkks KEY kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


( 
* 
* Replaces applestuff KEYPRESS function which 
* doesn't work if there is a card in slot #1. 
* 
* 


* 
* 
* 
* 
Called from : GETXY * 
* 
) 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


function KEY : boolean; 

var CLEAR,KEYBOARD,TEMP : integer; 

beqin 
CLEAR:=-16368; KEYROARD:=-16384; ТЕМР:-реек (KEYROARD) ; 
if TEMP > 128 then 
begin KEY:=true; poke (CLEAR,TEMP); end 
else KEY: =false; 

end; 


kkkkkkkkkkkkkkk CONVERTFROM *ž*žkkkkkkkkkkkkkkkkkkkkkkkk 


( 
* ж 
* Converts the boolean information in the shape * 
Mi USER3 to the integer values used by MYPLOT as * 
* the X & Y offset information. ы 
* * 
* * 
* 
) 


Called from : GETSHAPES 
* 


LDEEZEREREREREREREREREEEEEERREERRERZEZEEREREEEEERERERRERREERESERELE: 
( *$SRe*) 
procedure CONVERTFROM; 
begin 
K:=0; I:5s0; USRI1X:50; 
while USER3[I,K] and (K<15) do beain K:=K+l; USR1X:=USRIX+1; end; 
I:=l; K:=0; USR1Y: =; 
while USER3[I,K] and (К<15) do beain K:=K+l; USRIY:-USR1Y-*1; end; 
I:=2; K:=A; USR2X:-20; 
while USER3[I,K] and (K<15) do heqin K:=K+l; USR2X:=USR2X+1; end; 
I:=3; К:=0; USR2Y:=0; 
L| USERJ3[I,K] and (K<15) do beain K:=K+l; USR2Y:=USR2Y+1; end; 
end; 
(*SR+*) 


жӛра 
е), 4 — GETSHAPES  ***** ok hok koe che e he ee ke e e he hehe ke ek 


* 
* Loads the shapes from the file 'LOGIC.CHARSET' 
* 
* 


Called from : Main program loop. 
* 


kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 


procedure GETSHAPES; 
begin 

reset (SHAPEFILE, 'LOGIC.CHARSET'); 
INVERTER: =SHAPEFILE”; get(SHAPEFILE); 
NAND:zSHAPEFILE^; get(SHAPEFILE); 
NOR:-SHAPEFILE^; qet(SHAPEFILE); 
ORGATE:sSHAPEFILE^; aet(SHAPEFILE); 
ANDGATE:-SHAPEFILE^; get(SHAPEFILE); 
DTOP: SHAPEFILE^; aet(SHAPEFILE); 
DBOT:-SHAPEFILE^; aet(SHAPEFILE); 
JKTOP:-SHAPEFILE^; aet(SHAPEFILE); 
JKBOT:-zSHAPEFILE^; aet(SHAPEFILE); 
BUFFER:-SHAPEFILF^; aet(SHAPEFILE); 
GND:-SHAPEFILE^; aet(SHAPEFILE); . 
PLUS5:zSHAPEFILE^; get(SHAPEFILE); 
MSITOP:sSHAPEFILE^; aet(SHAPEFILE); 
MSIBOT:-SHAPEFILE^; qet (SHAPEFILE); 
INV:=SHAPEFILE”; get (SHAPEFILE) ; 
INTHING:-sSHA'UEFILE^; get (SHAPEFILE); 
OUT :=SHAPEFILE*; .qet (SHAPEFILE); 
DOT: =SHAPEFILE*; aet(SHAPEFILE); 
CAP: SSHAPEFILE^; get (SHAPEFILE) ; 


* 
* 
* 
* 
* 
) 


Listing 3 continued on page 420 
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Listing 3 continued: 


302 1 8:1 330 RESISTOR:sSHAPEFILE^; qet(SHAPEFILE); 

303 1 8:1 346 XOR: =SHAPEFILE”; де (SHAPEFILE) ; 

304 il 8:1 362 XNOR:=SHAPEFILE”; aet (SHAPEFILE) ; 

305 1 8:1 378 HCAP: -SHAPEFILE^; get(SHAPEFILE); 

306 d 8:1 394 DIODE:-SHAPEFILE^; aet(SHAPEFILE); 

307 1 8:1 41@ HDIODE:-SHAPEFILE^; qet(SHAPEFILF); 

308 1 8:1 426 OPAMP: s5SHAPRFILE^; qet(SHAPEFILE); 

309 1 8:1 442 NPN:=SHAPEFILE”; qet (SHAPFFILE) ; 

319 1 8:1 458 PNP: =SHAPFFILE”; get (SHAPEFILF); 

3411 T Өзі 474 BAT:=SHAPEFILE”; aet(SHAPEFILE); 

3.12 1 8:1 490 SW:=SHAPEFILE”; qet(SHAPEFILE); 

373 1 8:1 506 MINIDIP:=SHAPEFILF*; get (SHAPEFILE) ; 

314 1 8:1 522 HMSIL:-SHAPFFILE^; cet(SHAPEFILE); 

315 1 Bd 538 HMSIR:-SHAPEFILE^; aet(SHAPEFILE); 

316 1 Bel 554 XTAL: =SHAPEFILE”; qet(SHAPFFILE); 

317 1 8:1 570 WIPER:-SHAPEFILE^; ае (SHAPEFILF) ; 

318 1 ӛзі 586 ZENFR:=SHAPEFILE”; get (SHAPEFILF); 

319 1 Gidl nal LCOIL:-SHAPEFILE^; aet(SHAPEFILE); 

320 | 8.1 615 RCOIL:zSHAPEFILE^; aet(SHAPEFILF); 

321 l 8:1 631 VRESIST:=SHAPEFILE”; 

322 [ Gel 6538 close (SHAPEFILE); 

323 1 8:1 647 reset (USERFILE, 'USER.CHARSET'); 

324 1 Bel 672 USFR1:=USERFILE”; aet(USERFILF); 

325 l 9:1 687 USER2: SUSERFILE^; qet(USERFILF); 

326 1 8:1 702 USER3:*USERFILE^; aet(USERFILE); 

327 il 8:1 1.17 close(USERFILE); 

328 1 dsl 726 CONVERTFROM; 

329 1 8:0 728 end; 

330 1 8:0 74 0 

331 1 8-0 74 0 

332 1 R:U 740 (*SI PART2,TEXT*) 

392 T 8:0 740 (*SI PART3.TEXT*) 

333 1 8:0 740 (*SP*) (* Part3 of LOGICDESIGN *) 

334 1 8:0 74 0 

335 1 8:0 740 (kh*kkkkkkkkkkkkkk* SETUPAD & READPAD ХХХХХАХАХХХХААХХ« АХЖ 
336 I 8:0 740 * ж 
337 1 8:0 740 * Assembly lanquage procedures to setup and * 
338 I 8:0 740 * read the graphics tablet. * 
339 1 8:0 740 * ж 
340 T 8:0 740 * Called by : GETXY and Main proaram Ы 
341 J 8:0 740 * * 
342 T 8:0 740 Жї e e e he he e ke he he he he ke e e e e e e e e e e e e e ck e ke e e e A A A e e e ke ke ke ke kk kk A Ж) 
343 1 9D 1 procedure SETUPAD; external; 

344 1 9:D l 

345 1 10:D l procedure READPAD; external; 

346 1 10:D l 

347 1 18:D 1 ( kk ek e x kx A x CONVERTO kkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
348 l 10:D l * * 
349 1 Lieb 1 * Converts the integer values set hy the user * 
356 і: 10:D 1 * as the X в Y offsets for USER] Б 2 to boolean * 
351 1 10: ] values and saves them in USER3. * 
352 1 10:р l * * 
353 1  18:D 1 * Called by : SETUSR * 
354 1 10:D l * * 
355 > 18:D RII III III IOI OOO TOO TOO TOTTI) 
356 1 11:B 1 procedure CONVERTO; 

357 1 ld Б 1 var X1,X2,Y1,Y2 : intecer; 

358 1 11:8 0 beqin 

359 1 NEMI 0 for І:=0 to 15 do for K:=@ to 15 до USER3/I,Kl:=false; 
360 1 P E 53 І:-Й; X1:=USRI1X; 

361 1 ЕЗ! 59 while ХІ >-0 do begin 

362 il 11:3 64 USER3[I,X1]:-true; Х1:=Х1-1; end; 

363 1 IM 2d 88 І:=1; Yl:=USR1Y; | 

364 1 ІЛЕ 94 while Yl >=0 бо becin 

365 1 llc 99 USER3[I,Yl]:=true; Yl:-Yl-1; end; 

366 1 КЕС»! 123 I:22; X2:-USR2X; 

36 7 1 191 129 while X2 >= do beain 

368 1 las 8 134 USER3[(I,X2]:-true; Х2:=Х2-1; end; 

369 1 1471 158 І:-3; Y2:=USR2Y; 

370 1 Ied 164 while Y2 »-0 do beain 

ATI J у •.3 169 USER3[I,Y2]:=true; Y2:-Y2-1; end; 

372 1 14%6 193 епа; 

373 l 11:9 218 

374 1 1100 2 18 HOM 

375 T 11:0 218 (*T***kk*kkkkkkkkk  GETUSR /— * XXX ok ko kokokok oko ko ke ke ek e e e x e 
376 1 11 218 * г * 
S77 1 14-40 218 * Ruilds the shapes USER] and USER2 and saves к 
378 Т ld &8 218 * them in the file 'USER.CHARSET', * 
379 i li #0 218 * * 
380 1 11:0 218 * Called by : MENU * 
381 1 114% 248 * * 
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218 kc ce cec ee e e ke e e e ee e e che e e e e АА АА А А А А А e А АА АА АА А А А А АА А А А А АА | 


1 procedure SETUSR; 


0 beain 
0 CLEARTTY; writeln('Build your own device....'); 
47 write('Which one (1 or 2)'); read (CH); 
88 if (СН='1') or (CH='2"') then begin 
101 CLEARTTY; for I:=@ to 15 do beain 
114 dqotoxy((I43),8); write(chr(I+55)); end; 
140 for I:-1 to 15 do heain gotoxy(à?^,I); write(chr(I+%4)); end; 
ЫЗ if (СН='1') then USR:=true else US&R: =false; 
192 for I:=0 to 15 до 
203 for K:=15 downto 0 do 
214 begin gotoxy((15-K+3), (1+1)); read (CH); 
236 BIT:=true; 
24р case ога (СН) of 
245 27: exit(SETUSR); (* FSC *) 
251 32: BIT:=false; (* SPACE *) 
257 8: begin if K«13 then K:=K+2 else 
269 begin K:-1; if I¢> then І:=1-1; end; 
282 BIT:=false; end; (* RACK-SPACE *) 
288 end; (* end of case *) 
346 if USR then USERI[15-I,15-K]:sBIT else USFR2[15-1,15-F]:=BIT; 
399 end; ~ 
413 writeln; writeln; writeln('Select <draw from> point (X,Y) >> '); 
483 read (CH); I:=(ord(CH)-%5); read (CH); J7J:=(ord(CH)-48) ; 
519 if J>15 then J:-15; if I»15 then I:-15; 
535 if Ј<0 then J:=0; if I<@ then І:=0; 
5591 if USR then begin USR1X:=I; USR1Y:=15-J; ene 
564 else begin USR2X:=I; USR2Y:=15-J; end; 
574 writeln; write('Savina user device on disk'); 
620 rewrlte(USERFILE, ‘USER. CHARSET ' ) ; 
645 USERFILE^:-USER1; put(USERFILE); 
660 USERFILE^:-USER2; put (USERFILE); 
675 CONVERTO ; 
677 ÜSERFILE^:-USER3; put (USERFILE); 
692 Close(USERFILE , lock); 
701 end; 
701 end; 
728 (*SP*) | 
728 (*** kk kk x kx Ж x EXT ХХХХЕХХХХХХЕ ХХХХХЕХЕХХХХХ ХХХ KKK KKK KR KKK 
728 * * 
728 * The only legitimate exit from LOGICDESIGN * 
728 * * 
728 * Called by MENU j 
728 * * 
728 ecce eee he ee e e e ehe e e e he he e e e e e e e ke he he he e e e e e e ok kk KEE kkk he e e ke ke e E kk) 
l procedure FXT; 
0 begin 
g SAFETY:-true; 
4 CLEARTTY; 
6 write('Do you want to save the screen ?'); read (CH); writeln; 
69 if (CH='y') or (CH='Y') then SAVESCREEN; 
84 if SAFETY then exit(proaram); 
93 if not SAFETY then begin writeln; writeln; 
115 write('The screen was МОТ saved. Do you want to exit anyway ?'); 
181 read (CH); if (CH='Y') or (CH='y') then exit(proaram); enc; 
209 end; 
222 
222 (ЖЖЖЖ КИИИН 
222 * * 
222 * Sound-off when ready to qo... T 
222 * * 
222 * Called by : BORDER,Main. Ы 
222 * * 
222 oko ecce e e e e ee e e e e e e e e e e e he e e e e e e e he ke ke ke e e e e e ke e he e e ke ke ke e e e ke) 


1 procedure BEEPREADY; 


0 begin 

0 PITCH:7224; DURATION:=15; BEEP; 
8 end; 

20 


20 (*SI PART3.TEXT*) 
20 (*SI PART4.TEXT*) 


+++ FF жж 


20 (*SP*) (* Part4 of LOGICDESIGN *) 

20 балада kk аа а а e e К СЕТХҮ ХХХХХХХКХХХХХЖХХХ ХХХ ХХХ ХЖАХХЖАХ ХХХ Ж 
20 * 

20 * Read tablet and get the X & Y coordinetes. 

д * Determine if X & Y are on screen (VALIDXY). 

20 * | 

20 * Called by =: MENU ,DRAWLINE,EATLINE,SETLOCK, 

25 % WRITEONSCREEN,CLEARBLOCK,Main 

20 * 


* Listing 3 continued on page 422 
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Listing 3 continued: 


463 1 14:0 
464 1 15:D 
465 1 15:D 
466 1 Leap 
467 1 15:8 
468 1 15:1 
469 1 15;1 
470 1 12501 
471 1 1522 
472 1 15424 
473 1 15:2 
474 1 158 2 
475 1 15:4 
476 1 15:4 
477 1 1523 
478 1 15:2 
479 1 1523 
480 1 15:4 
481 1 15:4 
482 1 1524 
483 1 15:3 
484 1 L8 
485 1 Lgl 
486 d l5t4 
487 1 19%1 
488 1 15:1 
489 1 15% 1 
49@ 1 15% 1 
491 1 15:1 
492 1 15:9 
493 d 15:0 
494 І 15:8 
495 l 15:8 
496 1 15:0 
497 1 15:0 
498 1 15:0 
499 1 15:0 
500 l 1520 
501 d 15:0 
502 1 15:0 
503 1 16:D 
504 1 16:0 
505 à LA sa 
506 4 16:1 
507 1 16:1 
508 1 16:1 
509 1 16:1 
510 1 16:1 
511 1 16:1 
512 1 16:1 
513 1 16:1 
514 1 16:1 
515 1 16:1 
516 1 16:1 
517 1 16:1 
518 1 16:1 
519 1 16:1 
520 1 16:1 
521 1 16:1 
522 1 16:1 
523 1 16:1 
524 1 16:1 
525 l 16:1 
526 1 16:1 
527 1 16:1 
528 1 16:1 
529 1 16:1 
53@ 1 16:1 
531 1 16:1 
532 di 16:1 
533 1 16:1 
534 1 16:1 
535 1 16:1 
536 1 16:1 
537 1 1631 
538 1 16:1 
539 1 16:1 
54@ 1 16:1 
541 1 16:1 
542 1 16:1 
543 1 16:1 
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20 RRRARRA ARERR RAR ARE EEEE EEEE EE AERA RRR КАКА АКАК КАКА КАЖ АК) 
1 procedure GETXY; 


393 
419 
445 
471 
497 
523 
549 
549 
601 
627 
653 
679 
705 
724 
757 
783 
809 
835 
861 
887 
913 
939 
965 


(жер) 


var В1,В6,В7,В8, 
B9 : integer; 
Беаіп 
В1:=640; В9:=648; 
Вб:=645; В7:=646; В8:=647; 
repeat READPAD; 
PEN: =peek (Bl); 
Х:-256% (peek (B7) ) +реек (BA) ; 
Ү:-256% (peek (B9) )+peek (B8) ; 
if FLAG then begin 
gotoxy (0,23); 
write('X = ',X,' Y= ',y,' 
end; 
if KEY then 
begin 
VALIDXY:=false; 
Х:--100; Ү:--100; 
exi t (GETXY) ; 
end; 
until PEN=2; 
if (Х>-й) 
and (X<280) 
and (Ү>-й) 
and (Ү<192) 
then VALIDXY:-true 
else VALIDXY:=false; 
if VALIDXY then Y:=191-Y; 
end; 


(* for debuaaina - displays *) 
(* X & Y on screen ey 


"eg 


(* exit on keypress *) 


(* pen just went down *) 


(* Y axis inverted in Pascal *) 


(*k*k*kkkkkkkkkkkk PRINTYPE LAZZEZERZREREREREESERERREERREEERERER 


* 


+ ME MEE 


* 


Prints out the name of the device that will 
be plottec. Determined hy the value of р. 


Called by : LISTALL,GETYPFE 


+ + + + + 


ыда дада kk kk kc ke ke e ke ада e e e e ke ke ke e e e ke ke ke e e e kk kk kk kk kx ЖК ЖК) 
procedure PRINTYPE; 


becin 
case D of 
O:IDENT:='** INVALID ** ' 
l:IDENT:s'tri-state buffer' 
2:IDENT:-'output arrow ! 
3:IDENT:-'input arrow ) 
4:IDENT:='D flip-flop | 
5:IDENT:-'JK flip-flop d 
6:IDENT:='MSI box (vert) А 
7:IDENT:-'connection dot ‘' 
8:IDENT;s'resistor (horiz)' 
9sIDENT:='capacitor (vert)' 
1@:IDENT:='gnd 
LI:IDENT:='plus 5 
12: IDENT:='exclusive-nor 


27: IDENT: 
26:IDENT: 
28: IDENT: 
29:IDENT:-'diode (horiz) 
30:IDENT:='diode (vert) 
31:IDENT:=‘cap (horiz) 
32:IDENT:='MSI box (horiz) 
B4:IDENT:=‘'coil (left side) 


‘pnp transistor 
‘npn transistor 
‘op amp 


L3:IDENT:=‘exclusive-or 
14:ІрЕМТ:='пог gate 
15:ІПЕМТ:г "ос gate 
l16:IDENT:='nand gate 
17:ІрЕМТ:='апа date 
18:IDENT:="invert symbol 
LO:IDENT:='inverter 
20:IDENT:-'zener diode 
21:IDENT:='vertical arrow 
22:IDENT:='crystal 

23: IDENT:='minidip 

24: IDENT:='sSwitch 
25:IDENT:-'battery 


33:IDENT:-'transformer 
35:IDENT:s'resistor (vert) 
36:IDENT:='userl 


= - - = - - - - - - =“ - аш c еп = - = - = = - - - - - EI т "^a “es чр че Ye C. чта a ws. че 
. 


ча әв wa “Гв ъз =e “Se "se Әз Ses "ue we Be "ag Be “ыз Cua Se Че чар >g "s чыр “Га ча әз чыз We 


37:1DENT:-'user2 


I— I» pa Ea I I IA i Ee eR RA IA RPE BP ee s d ЫЫ ЩЫ ЩИ ee p a I3 ES Pe ee p s po 2 I d PPE EP Pe PPP PRP PPP Pe PP PPP PPP ШМ Pe ee EB I I I ES RS 


16:1 
16:1 
16:40 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
16:0 
17:р 
17:0 
Lar І 
17;1 
17:3 
1254 
17:3 


991 
1074 
1086 
1102 
1102 
1102 


1102 
1102 


1102 
1102 
1102 
1102 
1102 
1102 
1102 
1102 


епа; 
write (IDENT) ; 
end; 


(*SI PART4.TEXT*) 
(*$1 PART5.TEXT*) 


(%5Р%) (* Part5 of LOGICDESIGN *) 

(K*kkkkkkkkkkkkkk  [IGTALL  X**X**k*kk*kkkkkkkkkkkkkkkkkkkkkkx 
* * 
к List all the names of all the devices that Ф 
d can be plotted on the text screen. d 
* ж 
* Called by : MENU i 
* * 
kkk kkk k e e oe e e e he ke he he he e kk heo e ke he e he ke ke k e e ke ke ke ke e e he e ke kkk kkk kkk ek КЖ Ж) 


procedure LISTALL; 
begin 
CLEARTTY; 
for І:=1 to 18 do begin 


write(I,' - '); D:=I; PRINTYPE; 
write(chr(9),' ',chr(9),I418,' - "); 
D:=I1+18; PRINTYPE; 
writeln; 
end; 
end; 
(ANhkkkkkkkkkkkkkk BORDER *XX*kk*Xkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
* k 
* Draws or Erases the border around the HIRES * 
* screen. * 
* ж 
ж Called by : MENU * 
* ж 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk) 
procedure BORDER; 
beqin 
CLEARTTY; X:=0; Y:=0; pencolor (none); moveto(X 
if CH='F' then pencolor (black) else pencolor (wh 
Х:-279; moveto(X,Y); Ү:-191; moveto(X,Y); 
Х:=0; moveto(X,Y); Ү:=0; moveto(X,Y); 
BEEPREADY; 
end; 


(^*"** FORWARD REFRENCES *****) 


procedure LISTMODE; forward; 

procedure MENU; forward; 

procedure CANCEL; forward; 

(реч) 

(kkkkkkkkkkkkkkk  GETYDE kk KEE KERR KER KERR e e k k ERE 
* * 
* Sets up text display to show what is being * 
* plotted and the status of the X & Y locks. * 
* * 
” Called Бу : MENU к 
* * 
КККК RE RRR RRR ERE RR REE RRR RE RR RRR RRR RR RR RRR RR KK) 


procedure GETY PE; 
begin 
CLEARTTY; qotoxy (0,19); | 
write('Device type >> '); PRINTYPE; CH:-'P'; LI 
end; 


(RRKKKKKKKEKKKKKK TESTLAST KEKE ХХХ ХХХ ХЖХЖХЖХХХХХХХЖ KKK KKK 
Sets up conditions for deletina the last 
device plotted. (Activated by the CLEAR 


* 
* 
* 
pad in the upper left corner of the tablet). a 
* 
* 
* 
) 


LEE ME E FF 


Called by : MYPLOT 


* 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
procedure TESTLAST; 

begin 


if (Х>-45) and (Х<-30) and (Y»-65) and (Y€-54€) 
BIT:=false; X:=LASTX; Y:=LASTY; DMODE: =f; 
end; 
end; 


У); 
ite); 


STMODF ; 


then hegin 


D:izLASTD; VALIDXY:-true; 


Listing 3 continued on page 424 
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Listing 3 continued: 


625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 


424 


1 23:0 54 

1 ZU 54 

1 2 Эмі 54 ет! 

1 23:0 54 kkkkkkkkkkkkkkk MYPLOT — ok kk ek ek ke ee ke ek e її Ж Ж К 

1 23:0 54 * : 

1 23:0 54 * Plots a device if X & Y are valid, ы 

1 23:0 54 * calls MENU if nok. » 

1 23:0 54 * i 

1 23:0 54 * Called by Main ргоагат loop. ж 

1 23:0 54 * * 

al 23:0 54 kk ckckckckck ck ck ck ek ke ke ke e e kk he he he e e e e hk e e ke ke hk ke e kk kk e kk kk x К) 

1 24:D 1 procedure MYPLOT; 

1 24:0 0 begin 

1 2@ 1 0 pencolor (white); TESTLAST; 

1 24:1 6 if not VALIDXY then MENU; 

1 24: 1 l4 if D=ø then exit (MYPLOT); 

1 24:1 23 if BIT then beain if LOCKY then X:=LASTX; if LOCKX then Y:=LASTY; 
1 24:1 44 if VALIDXY then case D of 

ii 24:2 52 l:drawblock (BUFFER,2,0,0,16,15,X,Y-9,DMODE) ; 

1 24:2 70 2:drawblock(0UT,2,0,0,1^,16,X,Y-12,DMODE) ; 

1 24:2 88 3:drawblock (INTHING,2,8,0,16,16,X,Y-12,DMODE) ; 

1 24:2 106 4:begin drawblock (DTOP,2,0,0,15,16,X,Y,DMODE) ; 

I 24:4 120 drawblock (DBOT,2,0,0,16,16,X,Y-16,DMODE) ; епа; 
1 24:2 138 5:begin drawblock (JKTOP,2,0,0,1^,16,X,Y,DMODE) ; 

1 24:4 152 drawblock(JKBOT,2,0,0,15,16,X,Y-165,DMODE) ; end; 
1 24:2 170 6:beain drawblock (MSITOP,2,0,08,16,145,X,¥,MMQDE) ; 

1 24:4 184 drawblock (MSIBOT,2,0,0,16,16,X,Y-16,DMODF); end; 
l 24:2 202 7:drawblock (DOT,2,0,0,165,16,X-2,Y-13,DMODE) ; 

1 24:2 222 8:drawblock (RESISTOR,2,0,0,16,145,X,Y-14,DMODF); 

1 24: 2 240 9:drawhlock (CAP,2,0,0,16,16,X-3,Y-16,DMODE) ; 

1 24:2 260 10:drawhlock (GND,2,0,0,16,165,X-3,Y-15,DMODE) ; 

T 24:2 280 11:drawblock (PLUS5,2,0 0,16, (Є, X-2,Y- Ж PMODE); 

1 24:2 300 12:drawblock (ХМОН,2,0, 8,15, 16, X, Y- 10 ,PMODE); 

1 24:2 318 13:drawblock(XOR,2,9,0,15,160, X, Y- 10 ,DMODE); 

1 24:2 336 l4:drawblock (NOR,2,0,0,16,16,X,Y-10 , DHODE) ; 

1 24:2 354 15:drawblock (ORGATE,2,80,0,16 716, X ,Y-10 ,DMODE) ; 

1 24:2 372 16: drawblock (NAND,2,9, 0,16,16, X ,Y-10 ,DMODE) ; 

1 24:2 390 17:drawblock (ANDGATE,2,0,0,16, 16, X,Y-10,DMODE); 

1 24:2 408 18:drawblock(INV,2,0,0,16,16,X,Y- 14 ,DMODE) ; 

1 24:2 426 19:drawblock (ІМУЕВТЕК, 2,0,0 ,1&, 16,X,Y-10,DMODE) ; 

l 24:2 444 20: drawblock (ZENER,2,0,0,16,16,X-4,Y-16,DMODE ); 

l 24:2 463 21:drawblock (WIPER,2,90,0,16,16,X-1,Y-16,DMODF) ; 

1 24:2 483 22: drawblock (XTAL,2,0,0,16,16,X,Y-11,DMODE) ; 

1 24:2 501 23: drawblock (MINIDIP, 2,0 9,16,16,X,Y-8,DMODE); 

1 24:2 519 24:drawblock (Sw,2,8,0,16,16,X,Y-11,DMODE) ; 

1 24:2 537 25% drawblock (ВАТ, 2 0,0,1 ,16,Х,Ү-12,ПМОПЕ); 

1 24:2 555 26:drawblock (PNP,2,0,0,16,16,X,Y-8,DMODE) ; 

1 24:2 23.3 27:drawblock (NPN,2,0,0,16,16,X,Y—-8,DMODE) ; 

1 24:2 591 28: drawblock (OPAMP, 2,0,0,16,16,X-2,Y-8,DMODE) ; 

1 24:2 611 29: drawblock (HDIODE,2,0,0,16,16,X,Y-12,DMODE) ; 

1 24:2 629 30:drawblock (DIODE,2,0,0,16,16,X-3,Y- 16 ,DMODE) ; 

1 24:2 649 31:drawblock (HCAP,2, 0, 0,16,16,Х ,Y-12, DMODE) ; 

1 24:2 667 32:beqin drawblock (HMSIL /4;8,0,1%4,10,ЖХ-16,ҰҮ-7,ПМОрЕ) ; 
1 24:4 685 drawblock (HMSIR, 2,0,0,15,16,X,Y-7,DMODE) ; end; 
1 24:2 703 33:beain drawblock(RCOIL,2,0,0,16,16,X-3,Y-16, DMODE) ; 
1 24:4 720 drawblock (LCOIL,2,0,0,16,165,X*-*3,Y-15,DMODE); епа; 
1 24:2 739 34:drawblock (RCOIL,2,0,0,15,15,X-3,Y-16,DMODE) ; 

1 24:2 758 35: drawblock (VRESIST, 2,0,0,16, 1 ,Х-1,Ү-1А,ПМОПЕ); 

1 2442 777 36: drawblock (USER1,2,0,2 ety 16,X-USR1X,Y-USR1Y ,OMODE); 
1 2442 796 37: drawb lock (USER2,2,0,0,16,16,X-USR2X ,Y-USR2Y , MODE) ; 
d; 24:2 815 end; (* OF CASE STMNT *) 

1 24:1 896 PITCH: =D+5; DURATION:=5; BEEP; DMODE:-14; 

1 24:1 909 if VALIDXY then begin LASTX:=X; LASTY:=Y; LASTD:=D; end; 
1 24:1 923 if not BIT then begin BIT:=true; D:-0; CANCEL; end; 

1 24:0 938 end; 

1 24:0 956 (*SI PART5.TEXT*) 

1 24:0 956 (*SI PART6.TEXT*) 

l 24:0 956 (*Sp*) (* Part6 of LOGICDESIGN %) 

1 24:0 956 

1 24:@ 056 (*k*k*kkkkkkklkk*t DRAWLINE  ******kkkkkkkkkkkkkkkkkkkkkkkk 

1 24:0 956 * к 

1 24:0 956 * ' Draws horizontal or vertical lines only. * 

1 24:0 956 * Exits on not VALIDXY (or keypress). * 

1 24:0 956 * * 

1 24:0 956 * Called by MENU * 

1 24:0 956 * * 

1 24:0 956 Okckck Kok ck koc kc e ke ke ke e e e ke e e e e e e ek ke e ke e e e e he e e ek hk e e ek ke ke ek kk К) 

1 25:D l procedure DRAWLINE; 

1 25:D 1 var OLDX,OLDY integer; 

1 25:0 0 Бедіп 
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end; 


704 1 Abe] 0 GETXY; BEEP; pencolor (none); 

705 1 25:1 8 moveto (X,Y); pencolor (white); 

7 06 1 25:1 17 while VALIDXY do beain 

707 l 25:3 22 OLDX:X; OLDY:=Y; СЕТХҮ; ВЕЕР; 

708 1 25:3 32 if abs (OLDX-X) > abs (OLNY-Y) then Y:=OLNY else X:=OLDX; 
709 1 25 3 5] if VALIDXY then moveto(X,Y); 

710 1 25:2 61 end; 

ram 1 25:0 63 епа; 

712 1 25:0 78 

713 l 25:0 78 (RR EATLINE яяя ААА ААА АААХ 
714 1 25:0 78 * * 
715 1 25:0 78 * Deletes lines in any one direction until * 
716 1 25:0 78 * it тийв ðut of line. ы 
717 1 25:0 78 * Ы 
718 1 25:0 78 * Called by : MENU x 
719 1 25:0 78 * * 
720 1 25:90 78 KRREKKKKKKEKEKKKEKEKEKKEKEREKEKREKRKEKKEKKEEKEKEEKKEKKEKEEKEKEKEKREKEKEKEKEER | 
721 1 26:D 1 procedure EATLINE; 

722 1 26:0 0 Бедіп 

723 1 26:1 @ repeat GETXY; until ((screenhit(x,y)) or (not VALINXY)); 
724 ] 26:1 16 if screenbit(X,Y) then 

725 1 26:2 25 beqin 

726 1 26: 3 25 РІТСН:=5; DURATION:z12; ВЕЕР; 

727 1 26:3 33 Pencolor (none); moveto(X,Y); 

728 1 26:3 42 pencolor (hlack) ; 

729 1 26:3 46 while screenbit(X,Y) do 

730 1 26:4 55 beain 

731 1 26:5 59 moveto(íX,Y); 

732 1 26:5 60 case CH of 

733 1 26:5 65 "H's Х:=Х+1; (* to the riaht *) 
734 1 26:5 72 "Г: Х:=Х-1; (* to the left %) 
735 1 26:5 79 74: Ү:=Ү+1; (% aoina up *) 
7 36 1 2^:5 Ва "K's Ү:-Ү-1; (% ane down %) 
7399 1 26:5 93 end; 

738 1 26:4 108 end; 

7 39 1 26: 2 110 enc; 

740 1 26:0 110 епа; 

741 1 26:0 126 
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24-28 AUGUST 1981 If your computer system makes random errors it's a good chance 
UNIVERSITY OF BRITISH COLUMBIA that power line noise is the culprit. And if power line noise is your 
VANCOUVER, B.C., CANADA problem, we'll take the good chance that Xentek's Extreme Isolation 
The major international artificial intelligence conference Transformer will solve it. | АР» | 
All-day Tutorial Program. August 24 | You'll find up to 160dB common mode noise rejection with an 
Week-long A.l. Research and Development Exhibit Program | interwinding capacitance choice of 0.001 or 0.0001 pF. Efficiency on 
| both versions is a high 97%, in ratings of 1, 2.5 or 5 kVA. 
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Science, American Association for 
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(415)495-8825 
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Listing 3 continued: 


143 1 Н. 128 еке —M LISTMODE kkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

744 1 26:0 126 * * 

745 T 26:0 126 * More info for the text screen. И 

746 1 26:9 126 * 7 

747 I 26:0 126 * Called by : MENU,GETYPE,Main ui 

748 1 26:0 126 * * 

749 1 26:0 126 Wok c ke e e e e e e e e e ke e e e e e e e e e e e e ke e e e e e e e e e à e e e à КККК К} x | 

750 l 19:D l procedure LISTMODE; 

751 Т 19:0 0 Бедіп 

752 1 19:1 0 gotoxy(80,15); write('Mode = '); 

7923 1 19:1 24 case СН of 

754 1 19:1 29 "А"; write('Clear ап area оп screen - contact any 2 diaaonal corners'); 
7558 1 19;1 99 'G': write('Draw 1іпес"); 

756 1 19:1 123 ІН": write('Delete lines - to the right’); 

757 l 19:1 164 'I': write('Delete lines - to the left'); 

758 1 19:1 204 'J': write('Delete lines - going up'); 

759 I 1831 241 'K': write ("Delete lines - going down'); 

762 Т) 19:1 280 'P': begin write('Plot devices'); gotoxy(17,5); 

761 1 19:3 309 if LOCKY then write('<<< HORIZONTAL AXIS IS LOCKED AT ',LASTY,' >>>"); 
762 1 1933 385 if LOCKX then write('««« VERTICAL AXIS IS LOCKED AT ',LASTX,' >>>"); 
763 l 1943 459 if (not LOCKX) and (not LOCKY) then write 

764 X 19:4 470 5" "); end; 

765 1 19:1 524 'B’,"C',;'D*: wrüte('Sebkup lock"); 

766 it 1931 548 'E': write('Transferind screen to printer - cancel with any key'); 
767 1 19:1 613 "2's write(' 229???2?299? 1), 

768 1 19:1 639 епа; 

769 1 19:1 698 gotoxy (17,5) 

770 1 19:1 703 if (not LOCKX) and (not LOCKY) then write 

771 ї 19:2 714 {' ў 

772 1 19:9 758 end; 

773 1 19:0 774 

774 1 19:0 774 (***kkkkkkxkkkkxk SETLOCK ISEEEERERRSERERERREBERERSEZERESERRE: 

775 1 19:0 774 * * 

776 l 19:8 774 * Sets up (or clears) the horizontal and * 

777 i 19:0 774 * vertical locks for neat plottina. la 

778 l 19:0 774 * * 

779 1 19:0 774 * Called by : MENU * 

780 1 19:9 774 * ы 

781 1 19:0 774 RRAEEEKERAEEREEEREERERERKREREREERERREREKERRERERERKREKRKEEREKREE | 

782 1 27:р l procedure SETLOCK; 

783 1 27:0 Ü begin 

784 l 27:1 0 case CH of 

785 l 27:1 9 ЕС": begin writeln; writeln; write('Use pen to select row.'); 
786 1 27:3 55 repeat GETXY; until VALIDXY; LASTX:-X; LASTY: =Y; 
787 1 2:8 68 LOCKX:-true; LOCKY:=false; end; 

788 l 27:1 78 'D': begin writeln; writeln; write('Use pen to select column.'); 
789 1 21:3 131 repeat GETXY; until VALIDXY; LASTX:=X; LASTY:=Y; 
790 1 27:3 144 LOCKX:=false; LOCKY:=true; end; 

791 l 27:1 154 'B': begin LOCKX:=false; LOCKY:=false; end; 

792 1 27:1 164 епа; 

793 1 27:0 178 end; 

794 l 27:0 196 

795 l 27:0 196 (*SI PART6.TEXT*) 

795 1 27:0 196 (*SI PART7.TEXT *) 

796 1 27:0 196 (*SP*) (* Part7 of LOGICDESIGN *) 

797 l 27:0 196 

798 1 27:0 196 (*kk***kk*kk*kkk*k* WRITEONSCREEN *kkkkkkkkkkkkkkkkkkkkkkk 

799 I 27:0 196 * * 

800 1 27:0 196 4 Overlays strings оп HIRES screen 1. * 

801 1 27:@ 196 * Labels can be horiz or vertical. * 

802 l 27:0 196 * * 

803 l 27:0 196 * Called by : MENU * 

804 1 27:0 196 % * 

805 1 27:6 196 oko ee e e e e e e e ee e ee e e e e e hee e e e e e e e ee he he he e e e e e e e e e e e e e КК ККУ К) 

806 1 28:D 1 procedure WRITEONSCREEN; 

897 l 28:D 1 Var ST : string; 

808 1 28:D 42 Cl : char; 

809 1 28:0 0 Бедіп 

810 1 28:1 Ü CLEARTTY; write('H(orizontal or V(ertical labels?'); read(CH); 
811 1 28:1 57 writeln; writeln; write('Enter label -> '); 

812 1 28:1 100 readln(ST); GETXY; 

813 1 28%; 121 chartype (4); 

814 1 28:1 125 ‚ Pencolor (none); 

815 l 28:1 129 while VALIDXY do begin 

816 1 28:3 134 case СН of 

817 1 28:3 139 'h','H': begin moveto(X,Y); wstrina(ST); end; 

818 1 28: 3 151 'v', 'V'!: begin for I:=l to length(st) do 

819 l 28:6 164 begin moveto(X,Y); Cl:-ST[I]; wchar (Cl); Y:=Y-9; end; 
820 1 28:4 195 end; 

821 l 28:3 197 end; 
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822 1 28:3 298 GETXY; 

823 T 28:2 300 end; (* of while loop *) 

824 1 28:0 302 епа; 

825 1 28:0 322 

826 1 28:0 322 (**k**kkkkkkkkkkk* . CLEARBLOCK *kkkkkkkkkkkkkkkkkkkkkkkkkk 

827 1 28:0 322 * * 

8 28 l 28:0 322 * Deletes a portion of the screen delimited * 

829 1 28:0 322 * by any two diagonal corners. ж 

830 1 28:0 322 * * 

831 T 28:0 322 * Called by : MENU * 

832 l 28:0 322 * ul 

833 T 28:0 322 кеке ERN III RGIS III БА ККК IIIT TOK IO tok ) 

834 1 29:D 1 procedure CLEARBLOCK; 

835 1 29: 1 маг Х1,Ү1,Х2,Ү2 : integer; 

836 1 29:0 a begin 

837 1 29:1 0 GETXY; BEEP; Х1:-Х; Yl:=Y; if not VALIDXY then exit (CLEARBLOCK); 
838 1 29:1 20 GETXY; BEEP; Х2:=Х; Ү2:=Ү; if not VALIDXY then exit (CLFARBLOCK); 
839 1 29:1 40 pencolor (none); 

840 1 2961 44 if X < X1 then beain Х2:=Х1; Xl:=X; епа; 

84] 1 29:1 55 if Y < Yl then beain Y2:=Yl; Yl:=Y; end; 

842 1 29:1 66 for І:-Х1 to X2 do becin 

843 T 29; 3 77 moveto(I,Yl); pencolor (black); 

844 l 29: 3 86 moveto(I,Y2); епа; 

845 1 29:0 98 end; 

846 1 29:0 112 

847 1 29:0 112 (f*5P*] 

848 1 29:9 112 [fide dede EEE PRINTOUT — жж oto e eek oe ke 

849 1 29:0 112 * * 

850 1 29:0 112 * Transfers HIRES screen 1 to the printer. * 

851 i 29:0 142 * (In this case a Hytype I with limited Ж 

852 1 29:0 112 % graphics capability.) There are a number of * 

853 1 28:0 1:2 * ‘local procedures which can be changed as * 

854 1 29:0 112 * required for other printers. s 

855 1 29:0 112 * * 

856 1 29:0 112 % Called by : MENU * 

857 1 29:0 112 * bi 

858 T 29:40 112 c e ke eee e e e e e e he e e he e e e e e e e KKK e e he e e e e e oe e e he e e e e e e e e e e e e e e e ЖЖ Ж) 

859 1 30 :D 1 procedure PRINTOUT; 

860 1 30:D l const XMAX=279; YMAX=191; 

861 T 30 :D l CRz13; LFz10; АСК=6; BELL=7; 

862 1 39:D 1 

863 1 30 :D 1 (***** [LOCAL PROCEDURES *****) 

864 1 30 :D 1 

865 1 Su. 22) 1 procedure PRINT(X:char); (* sends 1 character to printer *) 
866 i 21:9 0 редіп 

867 1 3121 0 unitwritei6,X,1,,1); 

868 Д 31:6 9 end; 

869 1 31:9 22 

870 H 32:0 1 procedure CRLF; (* in araphics mode does a CR and *) 
871 l 32:0 Ü beain (* small LF .. 1/48th inch .. *) 
872 1 32:1 0 PRINT (chr (CR)); PRINT (chr (LF) ); 

873 1 32:0 б епа; 

874 1 32:0 18 

875 1 3 36D l procedure SETPRINTER; (* RELL sets Text mode, ACK sets *) 
876 1 33:0 Ü begin (* Graphics moce on printer. е 
877 1 83:4 0 PRINT (chr (BELL) ); PRINT (chr (ACK)); 

878 1 33:0 6 епа; 

879 iÍ 33:0 18 

880 1 34:D 1 procedure CLEARPRINTER; 

881 1 34:0 0 beqin 

882 1 34:1 A PRINT (chr (RELL) ); CRLF; 

883 1 34 : 0 5 end; 

884 1 34:0 18 

885 1 35:0 3 function LASTTRUF (7: іпіеаег) : integer; (* Finds the location *) 
886 1 35:0 Ü beain (* of the last dot in *) 
887 1 8.9.2.1 0 К: -XMAX ; (* in the line. Saves *) 
888 1 351 5 repeat К:-«К-1 (* time at 300 haud *) 
889 1 S521 6 until ((screenbit(K,YMAX-J)) ог (К-й)); 

890 1 35:1 27 LASTTRUE:=K; 

891 1 35:0 3@ епа; 

892 1 35:0 44 

893 1 35:0 44 (*Sp*) 

894 1 36:0 Í procedure PRINTIT; (* does the real work *) 

895 l 36:9 Ü begin 

896 1 3621 Ü if KEY then І:=0; (* clears keyboard strobe *) 

897 1 36:1 9 репсо1ог (попе); 

898 1 36:1 li for J:-0 to YMAX do 

899 1 36:2 26 begin 

900 1 36:3 26 for І:-й to LASTTRUE(J) do 

901 1 36:4 41 begin 

902 T 36:5 41 pencolor (none); moveto(I-1,YMAX-J); 
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Listing 3 continued: 


903 a 36:5 56 . lf screenbit(I,YMAX-J) then PRINT('.'); 
904 1 36:5 72 PRINT(' !); PRINT(' '); 

905 1 362 5 78 pencolor (reverse); moveto(I,YMAX-J); 
906 1 36:4 91 ела; 

907 1 36:3 98 CRLF; moveto(I-1,YMAX-J); репсо1ог(попе); 
908 d 36:3 115 if KEY then exit(PRINTIT); 

909 1 36:2 125 end; 

910 1 36:0 1,22 епа; 

911 1 36:0 148 

912 1 30:0 0 beqin (* procedure PRINTOUT *) 

913 1 30:1 @ write(chr(25)); 

914 1 30:1 10 write('Print the screen (takes a while) - Type "Y" to start.'); 
915 1 30:1 75 read(CH); writeln; if (СН='Ү') or (СН='у') then 

916 1 30:2 107 beqin 

917 1 30:3 107 SETPRINTER; 

918 1 30:3 109 PRINTIT; 

919 Ii 30:3 ite i CLEARPRINTER; 

920 1 30:3 113 CRLF; 

921 1 30:2 115 end; 

922 1 30:0 115 end; 

923 1 30:0 128 

855 n Зове 128 SPE hada 690 co CLEARSCREEN kkkkkkkkkkkkkkěkkkkkkkkkkkkk 
926 1 30:0 128 * * 
927 1 30:0 126 * Clears Hires screen 1. * 
928 d 30:0 128 * * 
929 1 30:0 128 7 Called by : MENU = 
930 1 30:0 128 * * 
931 1 30:0 128 REKKKEKKKKEKEKKEKRKKEKEKEKKKEEKKEKEKEKKKKEKEKRKKEKKKKEKKEKKEKKKKKERKE ) 
932 1 37:D l procedure CLEARSCREEN; 

933 1 37:0 0 becin 

934 1 3761 0 CLEARTTY; write('CLEAR THE SCREEN - Are you sure? (Y/N)'); 
935 1 37 wal 52 read (CH); if (CH='Y') or (CH='y') then initturt]Je; 
936 1 37:0 79 епа; | 

937 1 37:0 92 

938 1 37:0 02 (X*kkkkkkkkkkkkkk CANCEL AA kk c ho k KR RO ek Ke RC ok KR Ж 
939 T 37s U 92 * * 
940 1 3720 92 * Fixes Text screen on leaving any command. * 
941 d 37:0 92 * * 
942 1 37:0 92 * Called by : MENU ,МҮРІОТ,Маіп * 
943 1. 37:0 9m + * 
944 1 37:0 02 ЖАККА i LLL if iffi fff i tif if iff i E iffi Ж % ) 
945 1 21 aD 1 procedure CANCEL; 

946 1 21:0 0 begin 

947 1 21:1 @ CLEARTTY; gotoxy(27,12); write('*** NO MODE ACTIVE ***'); 
948 1 21:1 41 PITCH: =6; DURATION:=3; BEEP; РІТСН:-4; DURATION:=4; BEEP; 
949 1 21:1 57 0:=0; CH:='2'; 

950 1 21:0 64 епа; 

981 1 21:0 76 

952 1 21:0 76 (*k*kkkkkkkkkkkk ACCEPT *okkockok ck kc ko kok kk k k kk kk k kk kkkkkkkkkkk 
953 1 21:0 76 * * 
954 1 21:0 76 * Beeps when а MENU command is acceptable. 4 
955 l 21:89 76 * * 
956 1 21,20 76 * Called by : MENU * 
957 Hi 21:9 76 * * 
958 1 21:0 76 Wok ke eo ke e e fà e e e e à à à e e he e e e e A e e A A e x xà x à e ke ke xk e de e à à e e e kk ke kk x | 
959 1 38:D 1 procedure ACCEPT; 

960 Ш 38:0 0 Бедіп 

961 1 38:1 0 РІТСН:-(Х div 16) + 5; DURATION:=7; BEEP; 

962 1 38:0 12 епа; 

963 1 38:0 24 

964 1 38:0 24 

965 1 38:8 24 (*SI PART7.TEXT*) 

965 1 38:0 24 (*SI PART8.TEXT*) 

966 1 38:0 24 (*SP*) (* Part8 of LOGICDESIGN *) 

967 1 38:0 24 

968 1 38:0 24 (**k*kXkkkkkkkkX MENU KKEKKKEKKEEKKKEKEKRKEKEKEKEKKEKEKEKEKE 
969 1 38:0 24 * * 
970 1 38:0 24 * Main mode selection happens here. " 
971 T 38:0 24 * * 
072 1 38:0 24 * Called by : MYPLOT * 
973 d 38:0 24 * * 
974 1 38:0 24 ook ck kc ke cech e he e e he e e ke e he e e he e e khe e he e e e he e e hee he ke he Ж x A | 
975 1 20:D 1 procedure MENU; 

976 1 20:D al var XPOS, YPOS : integer; 

977 T 20:0 0 begin 

978 T 20:1 0 D:=0; 

979 1 20:1 3 XPOS:=trunc((X+65) / 16.0); (* actual value of the divisor *) 
980 1. 20:1 18 YPOS:-trunc((Y-224) / 16.0); (* may vary from Tablet to Tahlet *) 
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36 case YPOS of 
39 3: case XPOS of (* Rottom row, left to riaht *) 
42 0: begin CLEARSCREEN; CANCEL; епа; 
48 1: begin CH:-'A'; CLEARTTY; LISTMODE; 
56 ACCEPT; CLEARBLOCK; CANCEL; end; 
64 2: begin CH:='B'; CLEARTTY; LISTMODF; 
fi: ACCEPT; SETLOCK; CANCEL; end; 
80 3: begin CH:2'D'; CLEARTTY; LISTMODF; 
88 ACCEPT; SETLOCK; CANCEL; end; 
96 4: hegin CH:='C'; CLEARTTY; LISTMONE; 
104 ACCEPT; SETLOCK; CANCEL; епа; 
112 5: begin LISTALL; end; 
116 5: beqin ACCEPT; LOADSCREEN; CANCEL; end; 
124 7: begin ACCEPT; SAVESCREENM; CANCEL; end; 
132 8: ЕХТ; қ 
136 9: begin CH:='E'; СІ,ЕАВТТҮ; LISTMODE; 
144 ACCEPT; PRINTOUT; CANCFL; end; 
132 10: begin CH:='F'; BORDER; CANCEL; end; 
162 ll: begin CH:='L'; BORDER; CANCEL; епа; 
172 12: beain ACCEPT; WRITEONSCREEN; CANCEL; exit(MYPLOT); end; 
184 13,14: beain CH:-2'G'; CLEARTTY; LISTMODF; 
19 ACCEPT; DRAWLINE; CANCEL; endi; 
200 15: begin СН:='Н'; CLEARTTY; LISTMODE; 
208 ACCEPT; EATLINE; CANCEL; end; 
216 16: begin CH:='I'; CLEARTTY; LISTMODE; 
224 ACCEPT; EATLINE; CANCEL; end; 
232 17: begin CH:='J'; CLEARTTY; LISTMODE; 
240 ACCEPT; EATLINE; CANCEL; end; 
248 18: begin CH:-'K'; CLEARTTY; LISTMODE; 
256 ACCEPT; FATLINE; CANCEL; end; 
264 19,28 : beain ACCEPT; SETUSR; CANCEL; exit(MYPLOT); end; 
276 21: FLAG:=not FLAG; 
285 end; (* of YPOS=3 *) 
338 2: begin D:-XPOS41; if D>19 then D:-0; GETYPE; end; 
35.5 1: begin D:=XPOS+2@; if D>37 then D:-0; GETYPE; end; 
372 end; (* of YPOS case stmt *) 
386 end; 
404 
404 (*Sp*) 
404 [*sekedkedoedekeses*x*k** MAIN PROGRAM LOOP  *** dekeekek ke d ke ЖАККА 
404 * * 
404 * Calls the initialization routines, loads * 
404 * shapes, loops in MYPLOT till the EXiT * 
404 * routine is called. * 
404 * * 
494 coe e e e e e e e e e e e he EE e e e e e e e e e e e e e e e e he he he he e e he eee e e e e hee hehe ) 


0 begin 

9 (* initialize booleans *) 
ð SAFETY:=true; 

26 HELLFREEZESOVER:-false; 
30 FLAG:=false; 

34 LOCKX:=false; 

38 LOCKY:=false; 


42 (* initialize ploting mode *) 
42  LASTD:z100; DMODE:=14; 
48 write(‘loading "LOGIC.CHARSET"'); GETSHAPFS; writeln; BEEPREADY; 


95 (* setup pad and screen *) 
95 SETUPAD; 

97 INITTURTLE; 

100 

100 (% setup text screen %) 
100 CANCEL; LISTMODE; 

184 

104 (* lets doit *) 

104 repeat 


104 СЕТХҮ; MYPLOT; 
108 until HELLFREEZESOVER; 
113 end. 
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It's not hard... 


mE. 


to win with fast, 
reliable, mass storage 


© The Cameo cartridge disk subsystem provides 40 to 100 
times the storage capacity of floppy disks. Data transfer rates 
and reliability are correspondingly faster. 

Ф Our cartridge feature lets you... COPY... BACK UP 
,. , EXTEND ...or REMOVE your data base easily by 

just removing the disk pack as you now remove your 
floppy. 

€ The densely packed cartridges, although storing five 
million characters each, are byte-for-byte less expensive 
than floppy diskettes! 


€ Available on most 8-bit microprocessors (Apple, Heath, 
5-100, TRS-80 and others") with most major operating 
systems (CPM, APPLE DOS, TRS DOS, OASIS, 
PASCAL, MPM, SCREEN EDIT and others”). 


e CALL OR WRITE FOR MORE INFORMATION Ө 


T? АЛЕ ecectromes INC. 


1626 CLEMENTINE е ANAHEIM, CA 92802» (714) 535-1682 


“REGISTERED TRADE MARKS 
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y PLAIN JANETM 
DISKETTES 


$19* 


BOX OF 10 
% 55, SS, 5%” 


YOUR 
ROAD TO 
VALUE 
IS... 


DISKETTE 
FILE BOX 


$2295 


HOLDS 50-60 
5%” DISKS 


DISK DRIVE V 
EXTENDER 
CABLE 


$995 


FOR VISTA, MTI 
PERTEC, PERCOM 
& OTHERS | 


JULY 


& MX-80 SPECIALS! 


—PRINTERS— 
CALL FOR 
PRICE 


VOLUMES | & Il | 
TRI-STAR 
$39? 9 f Floppy 
“ый SAVER™ ҸӰ 
$1250 Ж HUB RING KIT 
ETATRONICS == 5895 
CORPORATION GR 514” 


DISKS 


TO ORDER 
CALL TOLL FREE 1-800-321-9390 
IN OHIO, call (216) 289-1210 (COLLECT) 


RETAIL STORE OFFICES кел 
22297 EUCLID AVENUE 26111 BRUSH AVENUE 
EUCLID, OHIO 44117 EUCLID, OHIO 44132 T 
(EAST 222nd & EUCLID AVE.) (SEND MAIL ORDERS HERE) | 
TRS-80 is a trademark of the PRICES IN EFFECT eAdd $3.00 for shipping & handling. MOST ORDERS 
Radio Shack Division of Tandy July 1, 1981 THRU *$3.00 EXTRA for C.O.D. SHIPPED WITHIN 
Corporation. PLAIN JANE is a July 31, 1981, *Ohio residents add 6У:% sales ONE BUSINESS DAY 
Trademark of Meta Technologies Prices, Specifications, tax. 
Corporation. and Offerings subject to change 
without notice. (9) 1981 by Metatronics Corp. 
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What's New? 


PERIPHERALS 


Serial-Interface 
Board for Multibus 

The Multibus Octal Serial Inter- 
face Board allows up to eight RS- 
232C interfaces to be hooked to 
any Multibus system. Each inter- 
face has a data-rate generator 
that enables users to set each 
USART (universal synchronous/ 
asynchronous receiver/transmit- 
ter} at a different speed. The 
board allows 16-bit addressing 
and interrupt capabilities. Avail- 
able data rates range from 50 to 
19,200. 

The Multibus Octal Serial Inter- 
face Board costs $435. For more 
information, contact Central Data 
Corporation, 713 Edgebrook Dr, 
Champaign IL 61820, (217) 359- 
8010. 
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Paper-Tape 
Reader for Hobbyists 
The Model 605 paper-tape 

reader reads at 150 cps (charac- 
ters per second), has a parallel 
TTL (transistor-transistor logic) 
output, and is bidirectional. It 
stops on character and has auto- 
matic taut-tape sensing. The 
reader has 5 V DC and 24 V DC 
output power available and an 
optional internal clock. 

The 605 costs 5495. It is avail- 
able from Addmaster Corpora- 
tion, 416 Junipero Serra Dr, San 
Gabriel CA 91776, (213) 285- 
ETAN 
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Portable RS-232C 
Memory System 

The MTL 900 is a portable cas- 
sette system for remote data gath- 
ering, memory downloading, 
and remote program updating. 
The unit uses a Braemar digital- 
cassette read/write unit with RS- 
232C interfacing. The necessary 
cable and connector assembly is 
included. Each miniature cassette 
holds up to 86 K bytes at 800 bits 
per inch. The MTL 900 has a 
data-transfer rate of 2400 bps 
[bits per second}. Power is nor- 
mally supplied from the host 
equipment, but internal AC or 
battery power supplies are avail- 
able as options. The MTL 900 is 
priced at $425. 

For additional information, 
contact Braemar Computer De- 
vices Inc, 11980 12th Аме S, 
Burnsville MN 55337, (612) 890- 
5135. 
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Where Do New Products Items Come From! | 

The information printed in the new products pages of BYTE is obtained from 

“new product" or “press release” copy sent by the promoters of new products. If 

in our judgment the information might be of interest to the personal computing ex- 

| perimenters and homebrewers who read BYTE, we print it in some form. W/e 
openly solicit releases and photos from manufacturers and suppliers to this | 

marketplace. The information is printed more or less as a first-in first-out queue, 

subject to occasional priority modifications. While we would not knowingly print 

| untrue or inaccurate data, or data from unreliable companies, our capacity to 

evaluate the products and companies appearing in the "What's New?” feature is 

necessarily limited. We therefore cannot be responsible for product quality or 


| company performance. 


Graphics Printer 

The Model 84G graphics 
printer features a 7 by 7 or 14 by 
7 dot matrix, six different charac- 
ter sizes, 1OO cps [characters per 
second) bidirectional print speed, 
and selectable tractor or friction 
paper feed. it has variable line 
density and continuous form- 
length controls. its high-resolu- 
tion graphics capability can pro- 
vide plotting, printing, video- 
graphics hard copy, and special- 
effect symbols. The printer has a 
96-character ASCII set, upper- 
and lowercase printing, an 800- 
character buffer, a 10096 duty cy- 
cle, and 40 to 132 characters per 
line. Operator controls include 
power, select/deselect, line-feed, 
top-of-form, self-test, and variable 
vertical-tab setting. 

The 84G is $795. For more in- 
formation, contact DIP Inc, 745 
Atlantic Ave, Boston MA O2111, 
(617) 482-4214. 
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Thin, 58-Key 
Sealed Keyboard 

The Model MK 058-001 key- 
board meets the ergonometric 
(safety| standards now required 
by many European countries. 
The keyboard profile is approxi- 
mately 0.4 inch. Key spacing, op- 
erating force, and row-offset of 
the MK 058-001 are that of a con- 
ventional typewriter. Normal 
specifications include 15 million 
mean characters between failure, 
0.06-inch travel, 2.8-ounce force, 
2 ms bounce, and 2-ohm contact 
resistance. The keys are sealed 
and provide tactile feel. 

For information, contact Ad- 
vanced Input Devices, POB 1818, 
Coeur d'Alene ID 83814, (208) 
773-3566. 


Сігсіе 504 оп іпдшігу сага. 
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Speech- 

Synthesizer Module 

The Series Ill Speech Module 
can accommodate standard and 
custom vocabularies up to a total 
of 256 utterances. It consists of 
TSI's (Telesensory Systems Inc's) 
speech synthesizer, vocabulary 
memory, an on-board speech fil- 
ter, and an audio amplifier. lt is 
TTL- [transistor-transistor logic] 
compatible and uses a single 
+5 М supply. The memory can 
be a combination of one or two 
16, 32, or 64 K ROMs (read-only 
memories} or PROMs (program- 
mable ROMs}, providing up to 
128 К bits. With the Series ПІ, 
about 100 seconds of speech сап 
be stored in ROM. For complete 
details, contact Telesensory Sys- 
tems Inc, 3408 Hillview Ave, POB 
10099, Palo Alto СА 94308, 
[41.5] 49872626. 
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Hand-Held 
Terminal with an LCD 
The TransTerm 1 uses а 

64-character, 5 by 7 dot-matrix 
LCD (liquid-crystal display] organ- 
ized in two 32-character lines 
with an underscore cursor. The 
character set is standard 96-char- 
acter ASCII. The keyboard con- 
tains fifty-three membrane keys. 
The unit communicates in ful- 
duplex RS-232C serial asynchro- 
nous ASCII, with 20 mA current 
loop or RS-422 available as op- 
tions. Switch-selectable data rates 
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Lowercase Conversion 
Kit for TRS-80 and 
Centronics Printers 

The Conversion Kit ! for the 

TRS-80 and the Centronics 779 
printer allows the option of 
lowercase. This is a full 96-char- 
acter ASCII (American Standard 
Code for Information Inter- 
change} uppercase and lower- 
case set with the option of 
changing slash zero to a standard 


Boost TRS-80 
5-Inch Floppy-Disk 
Storage to 354 K Bytes 

Using the Doubler, TRS-80 
Model | users can store up to 
354 K bytes of data on a 5-inch 
disk. The Doubler adapter plugs 
into the controller device socket 


Of the TRS-80 Expansion Inter- 


face. The device reads, writes, 
and formats either single- or 
double-density floppy disks. The 
price for the Doubler, DBLDOS 
operating system, and a utility for 
converting TRSDOS, Percom 
OS-80, and other single-density 
files and programs into double- 
density format is $219.95. For 
additional information, contact 
Percom Data Company, 211 N 
Kirby, Garland TX 75042, (800} 
527-1592. 
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of 300 to 9600 bps {bits per sec- 
ond} are included. A teletype- 
writer-Compatible mode, block- 
send mode, or polled multidrop- 
ping operation are included. The 
unit measures 29.7 by 17.5 by 
4.4 am (1170 by 6% by 1% 
inches}. It consumes 10 W of 
power. 

The TransTerm 1 is available for 
$449 from Computerwise Inc, 
4006 E 137th Ter, Grandview 
МО 64030, [816] 765-3330. 
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zero. The kit does not require etch 
cuts or soldering. Installation can 
be done with a screwdriver. No 
program modification or addi- 
tional interfacing is required. The 
kit can be removed in a matter of 
seconds should any warranty 
repairs on the printer be required. 
The price is $125. For details, con- 
tact Service Technologies, 32 
Nightingale Rd, Nashua NH 
03062, (603) 883-5369. 
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8-Inch Floppy 

Disks for North Star 

John D Owens Associates Inc 
has an 8-inch floppy-disk sub- 
system for North Star microcom- 
puter users. The 8&-inch drives 
allow transfers to and from stan- 
dard North Star 5-inch drives. This 
software/hardware package is 
designed to operate in single or 
double density on 8-inch floppy 
disks. 

The subsystem’s hardware in- 
cludes a Tarbell double-density 
controller and dual Shugart 800R 
drives in a cabinet with power 
supply, fan, and all cables. The 
software interface, DMA-DOS, is 
a single-user CP/M-compatible 
8080/280 disk operating system 
that maintains control of the 
microcomputer systems’ re- 
sources. Features of DMA-DOS 
include user-protect passwords; 
file-write protection and invisibili- 
ty to the directory; storage for up 
to six files for printing; batched 
console processing; user-oriented 
prompting and error messages; 
support for disk files of up to 4.2 
megabytes; and 20 basic system 
commands. The subsystem is 
available from John D Owens 
Associates Inc, 12 Schubert St, 
Staten Island NY 10305, (212) 
448-6283, for $1910. The soft- 
ware can be purchased separate- 
ly without the Tarbell interface for 
$150, or with the interface for 
$200. 
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TRS-80 Data Separator 

Parasitic Engineering's 5-inch 
floppy-disk-drive data separator 
eliminates most disk errors, includ- 
ing CRC, track locked out, and 
disk /О error. The separator uses 
a phase-locked-loop circuit for 
error tracking. It plugs inside the 
TRS-80 Model | Expansion Inter- 
face. The data separator is com- 
patible with all TRS-80 software 
and includes the FD1771 disk 
controller. The 5-inch-drive unit is 
upward compatible with 8-inch 
drives. 

The data separator costs $250. 
Contact Parasitic Engineering Inc, 
1101 Ninth Ave Oakland CA 
94606, |415) 839-2636. 
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Interface for IBM 

Electronic T ypewriters 

The Mediamix ЕТІ? connects 
IBM Model 50, 60, and 75 elec- 
tronic typewriters to any com- 
puter with а Centronics-type 
parallel port. The device includes 
а 780 microprocessor and 2K 
bytes of programmable memory. 
It features user-definable codes 
and characters for any word-pro- 
cessing program and the ability 
to use all the functions of the IBM 
typewriters with most programs. 

For more information, contact 
Mediamix, РОВ 67B57, Los 
Angeles CA 90067, |213) 475- 
9949. 
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Color-Matrix 
Printer from Britain 

The Integrex CX80 is a new 
color-matrix printer that doesn't 
require special-absorbency paper. 
The machine can print text, 
graphs, histograms, and video- 
display images in seven colors 
without restrictions on mixing 
characters, dot-addressed areas, 
and color changes on the same 
line. Stripes from a three-color rib- 
bon are selected to produce the 
required colors. 

The unit is dot-addressable in 
all seven colors, and a character- 
set ROM  [read-only memory] 
contains 96 ASCI {American 
Standard Code for Information In- 
terchange) and 64 graphics char- 
acters. The seven-wire head pro- 
duces 5 by 7 and 6 by 7 formats. 
The print width is 80 columns, re- 


Serial Interface 
for the Epson MX-80 
The Epax is a buffered serial in- 
terface with selectable data rates 
for the Epson MX-80 printer. Epax 
is a single board that installs inside 
the printer and provides 1000 


characters of buffer storage. 
Transmission restraints can oper- 
ate in one of two ways: XON- 


solution is 60 dots per inch, and 
print speed is 125 cps (characters 
per second} in a primary color. 
There are 15 user-programmable 
characters. All characters can be 
printed in double-length and re- 
verse. Buffer length is two lines. 
Paper movement is program- 
mable. 

The printer comes with a Cen- 
tronics-compatible interface; RS- 
232C and IEEE-488 interfaces are 
optional. The Integrex CX80 costs 
approximately $2000. For details, 
contact Integrex Ltd, Portwood 
Industrial Estate, Church Gresley, 
Burton-on-Trent, Staffs, 
9PT, England. In North America, 
contact Integrex Inc, 233 N 
Juniper St, Philadelphia PA 
19407, (278)|)627-0766. 
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XOFF signaling or Centronics- 
compatible handshaking. Buffer- 
control characters are user-select- 
able. 

The Epax is $175 from Vardon 
& Associates Inc, 1401 Walnut 
Hil Ln, Irving TX 75062, (800) 
527-7700; in Texas (214) 659- 
3800. 
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50 W, Triple-Output 
Power Supplies 

The Series 3050 power supplies 
feature two models, the 3050-1A 
and the 3050-2A. The Model 
3050-ТА has +5V DC at 6A 
and +12 м DC at 1A, and the 
Model 3050-2A has +5 V DC at 
6 A and + 15 V DC at 1 A. Basic 
specifications include 8096 effi- 
ciency; 90 to 1930 V AC igit; 
20 kHz clock oscillator; +0.1% 
line regulation; x 0.196 load re- 
gulation; 50 mV peak-to-peak 
output noise; 300 ps response 
time; and 1500 V AC input/out- 
put isolation. The units weigh 18 
ounces. Output current limit and 
soft start are standard on both 
models. No external heat sink is 
required. 

The price for Models 3050-1A 
and 3050-2A is $95 each. Con- 
tact Power General, 152 Will Dr, 
Canton MA 02021, (617) 828- 
6216. 
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TRS-80 Model I 
Development System 
The Developmate 81 upgrades 

the TRS-80 Model I into a full de- 
velopment system. Priced at 
$329, trie Developmate 81 adds 
280 in-circuit emulation and 
EPROM {erasable programmable 
read-only memory] and EEPROM 
(electrically erasable program- 
mable read-only memory] capa- 
bilities. The device plugs into the 
expansion connector and  in- 
cludes the PROM programmer 
and the emulator. The unit can 
папе 2758, 2508, 2716, 254, 
2532, 2816, and 48016 devices. 
Software for programming and 
verification is included. 

When the target-system hard- 
ware and software works under 
emulation, the program is copied 
into PROM by the built-in PROM 
programmer. During emulation 
development, DMA (direct mem- 


July 1981 © BYTE Publications Inc 


ory access} is not supported, nor 
are the HALT, NMI, RFSH, and M, 
Signals. Clock speed during emu- 
lation is 1.8 MHz. Address map- 
ping is not provided in the emula- 
tor, so target-system address as- 
signments must be made to avoid 
conflict with addresses used by 
the TRS-80. Any of the 251 unas- 
signed I/O (input/output) ports 
can be used in the target system. 
A program can be tested at one 
address space and run at another 
without reassembly. 

Developmate 81 comes with a 
power supply, emulation cable, 
TRS-80 cable, and a universal per- 
sonality module. The TRS-80 Ex- 
pansion Interface is not required, 
For more information, contact 
Orion Instruments, 172 Otis Ave, 
Woodside CA 94062, (415) 851- 
ЕТУ 2. 
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Programmable 
Character Generator 


The Model 801 character gen- 
erator is a test instrument that 
aids in the design and production 
of raster-scan video displays. The 
unit is microprocessor-controlled 
and has an internal frequency 
synthesizer that provides video 
dot rates up to 65 MHz. Video- 
sync timing is иѕег-ргодгат- 
mable. The unit has a complete 
set of 5 by 7 and 7 by 9 charac- 
ters and can display up to 256 
characters per row with 128 
rows. A built-in battery-backup 
memory system allows storage of 
five complete display formats. 
The unit automatically calculates 
and displays the vertical, horizon- 
tal, and video rates as a result of 
entered display parameters. It 
costs $1995. Contact Quantum 
Data Inc, 455 E Kehoe Blvd, Carol 
Stream IL 60187, [312] 668-3301. 
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Multiuser, 
Multiprocessor 
Microcomputer 


The Model 6500 is ап 5-100 
bus, CP/M-compatible system ex- 
pandable from one to sixty-four 
users. The motherboard can ac- 
commodate up to twelve users, 
and additional enclosures allow- 
ing up to eighteen users each can 
be added. Each unit contains two 
microprocessors, 64K bytes of 
programmable memory, and seri- 
al and parallel /О [input/output]. 

OSM's CP/M-compatible Multi- 
User System Executive operating 
system is written in 280 code and 
features automatic print spooling, 
user selection of a local or a 
master system printer, file-sharing 


What's New? 


| 
____ ü тъ 7 


interlock, and a password/securi- 
ty system. Directories are pro- 
vided for user- and common-file 
areas. Logon/off time is automati- 
cally stored. 

Options include two 8-inch 
double-density double-sided flop- 
py-disk drives and 29- to 96- 


megabyte hard-disk subsystems. 
System prices start at $5715. For 
more information, contact OSM 
Computer Corporation, 2364 
Walsh Ave, Santa Clara CA 
95051, (408) 496-6910. 
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64 K Bytes Standard 
with SuperBrain 
SuperBrain, an 5-100 тісго- 
computer, is now marketed with 


64K bytes of programmable 
memory instead of 32 K. The re- 
tail price of the unit is $3495. 
SuperBrain features dual 5-inch 
floppy-disk drives capable of stor- 
ing 350K bytes, Digital Re- 
search’s CP/M operating system, 
a 12-inch video monitor, and two 
Z80A microprocessors. For more 
information, contact Intertec 
Data Systems, 2300 Broad River 
Rd, Columbia SC 29210, (803) 
798-9100. 
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OUST HAL MICRO ‘SYSTEMS Im 


6802 Single-Board 
Microcomputer 

Phe Comprrol-| Medel 
SBC681 features а 6802 micro- 
processor and up to 8 K bytes of 
ROM or EPROM (read-only mem- 
ory or erasable programmable 
ROM). Programmable-memory 
expansion sockets are provided 
for a 1 K-byte expansion beyond 
the 128 bytes inside the 6802. 
The board is provided with a 
6821 PIA (peripheral interface 
adapter) and/or a 6522 VIA (мег- 
satile interface adapter]. The VIA 
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contains an 8-bit shift register, 
two programmable 16-bit timers, 
and two parallel ports. Jumper 
options select processor-interrupt 
connections and ROM size. 

The board operates at 1 MHz 
from a single 5 V supply, or with 
a power-supply option, from an 
unregulated 8 V supply. Mount- 
ing options are provided. For 
more information on this $139.42 
microcomputer board, contact In- 
dustrial Micro-Systems Inc, POB 
306, Plantsville CT 06479, (203) 
628-4844. 
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Mate Solves Chess 
Problems on the Apple 

Mate is a chess-problem-solv- 
ing program that quickly deter- 
mines whether or not mating is 
possible within the remaining 
number of moves, and it can 
solve mate іп n moves, helpmate 
in n moves, and self-mate in n 
moves. Mate supports all four 
promotions, en passant, and cas- 
tling. Abbreviations for the pieces 
are in FIDE [W/orld Chess Federa- 
tion] standard and the board lay- 
out uses European notation, but 
users can define their own abbre- 
viations. Mate consists of instruc- 
tions to use the program, ex- 
amples of use, assembly-lan- 
guage code, chess-specific infor- 
mation tables, and a 6 K-byte 
data area. 

Mate requires an Apple ll or 
Apple Il Plus with 48 К bytes of 
programmable memory and one 
floppy-disk drive. It is available for 
$60 from Mika Korhonen, Neit- 
sytpolku 6 A 8, SF-00140 Helsinki 
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Lucidata Pascal for 
Heath Systems 

Version 2.8 of Lucidata Pascal, 
for Heath systems operating un- 
der HDOS, is compatible with all 
HDOS files and devices. Pascal 
source programs compile into 
p-code for execution. Features in- 
clude random апа sequential 
disk-file access, integer and nine- 
digit floating-point arithmetic, vir- 
tual memory operation, and an 
assembly-language interface. 
Supplied on a 5-inch floppy disk, 
the system includes fourteen 
demonstration programs and a 
manual. The compiler can run in 
а 24 K-byte HDOS system, but 
40 K bytes are recommended. It is 
available for $95 from Polybytes, 
325 19th St SE, Cedar Rapids IA 
52403. 
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Data-Base System 
for CP/M Systems 
IDM-C 1 is а data-base-manage- 
ment system that includes an int 
tialization program, a data-base- 
manipulation program, and a re- 
port writer and generator. Fea- 
tures include up to forty fields, 
search commands, statistics, re- 
use of deleted records for key ac- 
cess, error trapping, and more. It 
requires a dual-disk system with 
60K bytes of programmable 
memory and CP/M. IDM-C 1 costs 
$159 from Micro Architect Inc, 96 
Dothan St, Arlington MA 02174, 
(6517) 643-4713. 


Circle 521 on inquiry card. 


Data-Base System for 
Commodore Computers 

Jinsam 8.0 for the Commodore 
8000 series and Jinsam 4.0 for 
the Commodore 4000 series com- 
puters are data-base-manage- 
ment systems that use relative 
files, hold approximately 1900 re- 
cords per data base, allow dif- 
ferent data bases on each data 
disk, and impose no limit on re- 
cord lengths or number of fields. 
The programs include the data- 
base core, label and report writers 
that allow sorting of three fields at 
one time, Wordpro interface for 
form-etter generation, mathe- 
matical and: statistical interfaces, 
four-level password system, auto- 
time-out feature, auto-dating of 
all printouts, two recovery sys- 
tems, and a rotating backup sys- 
tem. Utilities that upgrade data 
files to new  Jinsam systems, 
change the current data-base 
form, and generate new data 
bases from an existing system are 
included. Jinsam 8.0 controls 
screen format and displays the 
maximum defined field lengths. 
For more information, contact 
Jini Micro-Systems Inc, POB 274, 
Riverdale NY 10463. 


Circle 522 on inquiry card. 


6809 Cross Assembler 

XASM6809 is a 6809 cross as- 
sembler written in FORTRAN IV 
and designed for industrial and 
scientific applications. The assem- 
bler includes free-format input, 
statement labels up to eight char- 
acters long, and compatibility 
with all the instructions and ad- 
dressing modes of the target 
microprocessor. Assembler direc- 
tives are mostly identical to those 
found in the original manufac- 
turer's assembler products. Out- 
put of complete assembly listings, 
including object code, source 
lines, addresses, and the number 
of machine cycles required for 
each instruction, is provided. 
Error messages are inserted into 
the assembled listings. The assem- 
bler comes in a punched-card- 
deck package for 575 апа on 
magnetic tape for $100. Contact 
Intelligent Devices of Minnesota, 
РОВ 14538, Minneapolis MN 
55414, |612) 427-0787. 
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Form-Letter 
Module from Muse 

The Form-Letter Module fea- 
tures automatic repetitive printing 
of letters from mailing-list records 
using the Muse Address Book 
software, individual printing of 
letters without permanent mail- 
ing-list storage, insertion of mail- 
ing-list information anywhere in a 
letter, on-screen prompts, and 
commands that allow changing 
the contents of individual letters 
dependent on the recipient. 

The program runs on the Apple 
I| or Apple 1 Plus with 48 К bytes 
of memory and a disk drive. It re- 
tails for $100. Contact Muse Soft- 
ware, 330 N Charles St, Baltimore 
MD 21201, [301] 659-7212. 


Circle 524 on inquiry card. 


What's New? 


Financial Planning 
Software for CP/M 
Systems 

FPL (Financial Planning Lan- 
guage) can perform profit and 
loss forecasts, commercial-loan 
evaluations, pro forma  state- 
ments, product-line planning, 
budget planning and consolida- 
tion, product evaluation, cash- 
flow management, real-estate ac- 
quisition and development analy- 
sis, acquisition or merger analysis, 
and computations for marketing 
plans and performance, material 
and labor requirements, and capi- 
tal-investment analysis. Users can 
customize worksheets with FPL. 
Special report functions allow 
combination, extraction, and 
comparison of separate sets of 
data. 

FPL operates on any 8080- or 
Z80-based microcomputer with 
60K bytes of programmable 
memory, CP/M, and Microsoft 
BASIC, version 5.X. The program 
costs $695, and documentation 
alone is $30. Contact Lifeboat As- 
sociates, 1651 Third Ave, New 
York МҮ 10028, (|212) 860-0300. 
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PET Programs 

for Young Students 

Menu-driven addition and sub- 
traction programs, suitable for 
grades 1 through 6, provide 
twenty-four levels of difficulty for 
addition and twelve levels of diffi- 
culty for subtraction. Immediate 
feedback is given, with graphics 
reinforcing correct responses. The 
letters and numbers program uses 
large characters created with PET 
graphics. Options include match- 
ing of one or more items, com- 
pleting sequences, and filling in 
missing items. 

The match-game program is 
useful for memory building and 
for putting lesson reviews into a 


Smart Programs for the 
TRS-80 Model Ill 

Smartill is a smart-terminal pro- 
gram for the TRS-80 Model Ill. It 
permits transfer of BASIC pro- 
grams and source-code files be- 
tween a remote computer and 
the local cassette or disk-storage 
device. The FILE program permits 
generation and storage of text, 
then transmission by Smartill, for 
those who do not have word 
processors. AUTOBUF opens and 
closes the data-storage buffer 
automatically when up- or down- 
loading. Smartll recognizes the 
automatic buffer-open and -close 
codes transmitted by another 
Smart-series (ie: Model I or Il) pro- 
gram. With Smartill, the video-dis- 
play line length can be formatted. 
Half- or full-duplex operation is 
software-selectable. The program 
will automatically send messages 
to bulletin boards and can be 
used with any RS-232C-compat- 
ible modem. 

Smartill is priced at $99.50 from 
The MicroPeripheral Corporation, 
2643 151st PI NE, Redmond WA 
98052, (206) 881-7544. 
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game format. The game can be 
played with exact matches or 
paired matches (eg: synonyms or 
translations]. Users can enter their 
Own items or can choose from 
options including shape match- 
ing, math problems and answers, 


and synonyms. One to four 
players can participate, and single 
players can play against the com- 
puter. These programs are avail- 
able for $20 on cassette. They 
will run on any PET with at least 
8 K bytes of memory and versions 
1.0, 2.0, or 4.0 of ROM (read-only 
memory]. For information, con- 
tact Teaching Tools, POB 12679, 
Research Triangle Park NC 
27709, (919) 851-2374. 
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Graphic Writer Program 

The Graphic Writer program 
allows Apple users to get hard 
copy of the Gothic, Blippo Black, 
Roman, Outline, and other char- 
acter sets available in Apple's 
Applesoft Tool Kit. This software 
can be used in conjunction with 
the Applewriter word-processing 
program. Graphic Writer can also 
be used as a stand-alone product 
for use with PRINT statements 
within a user's program. 

Graphic Writer is available for 
Silentype and Paper Tiger Model 
440G, 445G, or 460G printers. It 
requires а 48 K-byte Apple Il or 
Apple Il Plus, DOS 3.3, the Apple- 
soft Tool Kit, Apple parallel or 
Centronics interface card, and a 
printer. It is available from Com- 
puter Station Inc, 12 Crossroads 
Piz, Granite City IL 62040, (|618) 
452-1860. The suggested retail 
price is $34.95. 
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A Gem of a Program 

Amethyst combines Mince, a 
full-screen editor; Scribble, a text 
formatter; the BDS C compiler; 
the Mince command-set source 
code; and a user-support pro- 
gram. Mince is written in C, so it is 
possible to personalize or extend 
the editor. Amethyst can be used 
as an editor/compiler combina- 
tion for program development. A 
user's manual and a book de- 
scribing theory of operation are 
included. The program requires a 
48 K-byte CP/M system and a 
video terminal with cursor posi- 
tioning. Amethyst is $350. Mince 
and Scribble are $125 each, or 
$175 for both. Contact Mark of 
the Unicorn, POB 423, Arlington 
MA 02174, (617) 489-1387. 
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Personal 
Computer Letter 

The Carl Helmers Personal 
Computer Letter is a monthly 
analysis of issues, trends, and cur- 
rent events that affect the small- 
computer industry. A major topic 
affecting the design, marketing, 
and support of smaill-computer 
hardware and software is dis- 
cussed in each letter. Some of the 
forthcoming topics include 
studies on computer options for. 
small colleges, mass-storage tech- 
nology, configurable software, 
standards, color graphics, the im- 
portance of smooth power sup- 
plies, object-oriented languages, 
artificial intelligence, local com- 
munications networks, high-level 
languages, and interactive oper- 
ating systems. 

Another feature of the newslet- 
ter is a free personal-computer in- 
dustry telephone conference call 
held once a month. With up to 
twenty people on a conference 
line, Mr Helmers moderates dis- 
cussions and answers questions 
from subscribers about issues 
concerning popular microcom- 
puters and the industry. 

A charter subscription to the 
newsletter is $200. For more in- 
formation, contact North Amer- 
ican Technology Inc, Strand Bldg, 
Suite 23, 174 Concord St, Peter- 
borough NH 03458, (|603) 
924-6048. 
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Books from 
Addison-Wesley 

Books on languages, hardware 
fundamentals, programming, and 
computer science are featured in 
the "Books About Computers" 
catalog from Addison-Wesley 
Inc, Reading MA 01867, (61 7} 
944-3700. 
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PERSONAL 
COMPUTER APPLICATIONS 
SOFTWARE COMPENDIUM 


How and where іп buy computer progrenns 


By Ed Aiden 


Program Listing Catalog 

Personal Computer Applica- 
tions Software Compendium 
will contain program descriptions 
and information on how and 
where to buy programs written 
for many different microcom- 
puters. For additional information 
on how you can be a contributor 
and place a listing in this book, 
contact El Dorado Publishing 
Company, POB 446, Los Ala- 
mitos CA 90720. 
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CMOS Databook 


CMOS/MOS Integrated Cir- 
cuits is а 688-page book on 
CMOS [complementary metal- 
Oxide semiconductor] and MOS 
devices. The book includes tech- 
nical data, application notes, 
product-classification and func- 
tion-selection charts, package in- 
formation, functional diagrams, 
operating and handling consid- 
erations, and ratings and charac- 
teristics for all standard digital inte- 
grated circuits in ЕСА5 CMOS 
CD4000 product line. The book 
costs 57. Request CMOS/MOS In- 
tegrated Circuits, volume num- 
ber SSD-250B, from RCA Solid 
State Division, RT 202, POB 3200, 
Somerville NJ 08876. 
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Keyboard Catalog 

A catalog of standard key- 
boards is available from George 
Risk Industries. Bulletin KB-20 in- 
cludes data on the company's 
Model 753, 756, and 771 key- 
boards, plus models ranging from 
10 to 98 keys. Featured are the 
Process Contro! Keyboard for in- 
dustrial-control-system аррііса- 
tions, user-programmable ASCII 
(American Standard Code for іп- 
formation Interchange] key- 
boards, and keyboard enclosures 
and accessories. Off-the-shelf 
models include units for hobby 
and educational use and key- 
boards suitable for a variety of 
prototype, limited production, 
and specialized applications. Ver- 
sions for heavy-duty industrial 
and military applications are also 
offered. 

Your free copy can be obtained 
from George Risk Industries Inc, 
СКІ Plz, Kimball NE 69145, |800) 
445-5218; in Nebraska (308) 
295-4545. 
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Guide to Optical Cable 

In its Guide to Optical Cable, 
Probe Research describes and 
compares the optical-communi- 
cations cable being sold in the 
data and telephone/CATV appli- 
cations market. Tables compare 
operating and mechanical specifi- 
cations of the cables, including 
type of fiber used, cabling loss, 
application, cable construction, 
tensile strength, bandwidth, and 
more. The report also describes 
this rapidly changing market, in- 
cluding regulatory implications 
and the type of purchasing being 
done. The Probe Guide to Op- 
tical Cable is available for $50 
from Probe Research Inc, POB 
251, Millburn NJ 07041, (212) 
734-5*H5. 
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Shirt-Pocket 
Guide to the 6502 

The 6502 Instruction Hand- 
book is a handy shirt-pocket-sized 
guide to the 6502 microproces- 
sor. It contains a synopsis of each 
instruction available for the 6502, 
with mnemonic and machine 
codes in hexadecimal format pro- 
vided for each addressing mode. 
Appendices list the instruction set 
alphabetically by assembler mne- 
monics and numerically by ma- 
chine code. A hexadecimal-to- 
decimal conversion chart is pro- 
vided. A circuit pinout diagram, 
basic timing information, and dia- 
grams of the architecture are also 
included. 

The 6502 Instruction Hand- 
book is available for $4.95 plus 
$0.50 postage from Scelbi Publi- 
cations, 20 Hurlbut St, Elmwood 
CT 06110. сисе 536 on inquiry card. 


Computer Equipment 

on CIA's List 

CIA is a publication for advertis- 
ing new and used computers, 
software, and related products. 
Display ad rates range from 535 
to $175. The subscriber rate for 
Classified ads is SO.1O per word, 
and the nonsubscriber rate is 
$0.30 per word. 

For more information on dead- 
lines and subscription prices, con- 
tact Computer Instant Ads Asso- 
ciation, 277 E 6100 South, Salt 


Lake City UT 84107, (800) 
453-6464; in Utah (801) 
268-3000. сігае 537 on inquiry card. 


Power Supply Catalog 

Power General, makers of 
power supplies, has published a 
catalog describing its products. 
For a copy, contact Power Gen- 
eral, 152 Will Dr, Canton MA 
02021, (617) 828-6216. 
Circle 538 on inquiry card. 
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Challenge Computer 
Supplies Catalog 

Challenge Computer Supplies 
has published its Spring/Summer 
1981 Catalog. The company sells 
computer furniture, magnetic 
media, computer-paper forms, 
and related items. For a copy, 
contact Challenge Computer 
Supplies Inc, POB 3269, 727 Mid- 
dlefield Rd, Redwood City CA 
94064, (415) 365-8105. 
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Ampex Offers 
a Magazine 

Databits is a quarterly maga- 
zine designed to keep Ampex cus- 
tomers informed of developments 
in the Ampex Memory Products 
Division. The magazine reviews 
new Ampex computer-product 
developments, discusses applica- 
tions of existing products, lists 
trade shows, and provides tech- 
nical discussions of various as- 
pects of computer technology. In- 
terested readers can obtain a free 
copy of Databits by writing 
Ampex Corporation, Memory 
Products Division, Attn: Market- 
ing Communications M-15, 200 
N Nash St, El Segundo CA 90245. 
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Furniture Catalog 

A color catalog from Structural 
Concepts Corporation describes 
furniture for office and personal 
computers. Both stock and cus- 
tom units are available. Pre-wired 
and dedicated electrical circuits 
are available in some of the furni- 
ture. A variety of options and ac- 
cessories, including pass-throughs 
and shared terminal turntables, 
are featured. Contact Structural 
Concepts Corporation, 17237 
Van Wagoner Rd, Spring Lake MI 
49456, (800) 253-5102; іп 
Michigan |616) 846-3300. 
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Catalog Lists TI 99/4 
Hardware and Software 

Ti Source is a catalog and 
newsletter for Tl 99/4 users. In- 
cluded in the catalog are software 
programs for education and 
science, business and professional 
applications, games, music, utili- 
ties, and languages. Many acces- 
sories are listed. The newsletter 
contains news and reviews of 
software packages. The free cata- 
log and newsletter is available 
from Microcomputers Corpora- 
tion, POB 191, Rye NY 10580, 
(914) 967-8370. 
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Free 
Courseware Catalog 
The MicroMedia catalog con- 

tains over 400 kindergarten 
through grade 12 instructional 
programs, games, packages, and 
books for use with Apple, Atari, 
PET, and TRS-80 microcomputers. 
Organized by subject and grade 
level, each entry includes pro- 
gram name, type, functional de- 
scription, and memory require- 
ments. Contact MicroMedia, 686 
Sierra Vista Ln, Valley Cottage NY 
10989, (914) 358-2582. 
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Adventure 
Games Brochure 

If you are looking for some- 
thing to do on sleepless nights, try 
an adventure game from Adven- 
ture International. lts catalog 
describes dozens of fantasy and 
role-playing games available for 
TRS-80, Apple, PET, Atari, and 
Sorcerer microcomputers. For a 
copy, contact Adventure Interna- 
tional, POB 729, Casselberry FL 
32707, (800) 327-7172; in Florida 
(305) 862-6917. 
Circle 544 on inquiry card. 
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Programmable 
Memory Has 8 К 

The 8112 static programmable 
memory is pin-for-pin compatible 
with the 2716 EPROM (erasable 
programmabie read-only mem- 
огу). Built into the design of the 
8112 is a delatched write func- 
tion that allows incoming data to 
be controlled by the write-enable 
function. This arrangement pro- 
vides for a delayed write. Power- 
consumption requirements are 
lower with the 8112 because the 
device operates in an enabled 
and disabled mode. It requires a 
single +5 V supply. Organized as 
1024 words by 8 bits, the 8112 is 
available in access times of 200, 
300, and 400 ns. In lots of 100, 
prices for the 8112 range from 
$10.70 to $14.70. Contact GTE 
Microcircuits, 2000 W 14th St, 
Tempe Az 85281, (604 
968-4431. 
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Computer Stands 

Comstand computer stands 
hold microcomputers and small- 
business systems. They have a 
table height of 66.5 cm (26% 
inches}, the same as a typewriter 
stand. A storage shelf is mounted 
below the table. There are addi- 
tional shelves above the table for 
monitors, disk drives, or other 
items. The Model 2036, priced at 
$150, is 90.5 by 137 cm [36 by 
54 inches) and the Model 2048, 
priced at $165, is 123 by 120 cm 
(48 by 47 inches}. Both styles 
have 50-centimeter- (20-inch| 
wide tables. An optional printer 
stand with two shelves and a 
middle slot for paper feed is priced 
at $140. Contact Ever Roll, 3988 
Troy Rd, Springfield OH 45504, 
|513) 964-1322. 


Circle 546 on inquiry card. 
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A 3Va-digit LCD (liquid-crystal 
display] panel meter has been in- 
troduced by Datelintersil. The 
DM-LX3 has а %-inch-high dis- 


EAROM from 
General Instrument 

The ER4201 EAROM [electrical- 
ly alterable read-only memory) is 
an N-channel device for applica- 
tions that require a small memory 
and where ease of use and speed 
are important. The 128- by 8-bit 
ER4201 features + 5 V operation 
in read mode, 350 ns maximum 
access time, in-circuit electrical 
word alterability, and on-board 
address, mode, and data latching. 
A program command will place 
the device in the busy mode and 
initiate an erase followed by a 
write. This allows the processor 
and system bus to be freed during 
the EAROM's 10 ys reprogram- 
ming operation. 

In quantities of 250, the 
EAROM price is approximately 
$11.50 each. For more informa- 
tion, contact General Instrument 
Corporation, Microelectronics 
Division, 600 W John St, Hicks- 
ville NY 11802, (516} 733-3120. 


Circle 549 on inquiry card. 


play. Using CMOS (сотріетеп- 
tary metal-oxide semiconductor] 
circuitry, the meter uses 17.5 mW 
(+5 V at 3.5 mA]. The device 
can operate continuously for sev- 
eral months on a battery of four 
AA alkaline cells. The meter dis- 
plays digits with an accuracy of 
+0.1%. The board measures 
10.5 by 5 by Т cm (4 by 2 by % 
inches}. 

The DM-LX3 features balanced 
differential inputs, high-imped- 
ance inputs with low-bias cur- 
rents, autozeroing, selectable dis- 
play and hold, and blank circuit 
pads for attenuation or shunt 
resistors. The DM-LX3 sells for 
$57.50. Contact Datel-Intersil Inc, 
11 Cabot Віма, Mansfield МА 
Q2048, [617) 339-934]. 
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Keep It Quiet 

Vitech Inc has a sound en- 
closure that blocks noise pollution 
from printers, vvord processors, 
and Telex machines. The interior 
and exterior panels are covered 
with plastic laminate, and the 
acrylic tops are transparent. 
Custom covers can be made for 
any printer. Models start at $275. 

For more details, contact Vi- 
tech Inc, 4555 W 77th St, Min- 


neapolis MN 55435, (612) 
831-875/. circle 548 on inquiry card. 
Multistrike 


Ribbon Cartridge 

Aspen Ribbons Inc has a ver- 
sion of the multistrike ribbon car- 
tridge required by NEC (Nippon 
Electric Company) printers. The 
used ribbons can be returned to 
the company for replacement. 
Each ribbon costs $5. For addi- 
tional details, contact Aspen Rib- 
bons Inc, 1 7/00 М 55th St, Boulder 
CO 80301, (800) 525-0646; іп 
Colorado, (303) 444-4054. 


Circle 550 on inquiry card. 


Cross Reformatter for 
CP/M and DEC Files 

MicroTech Exports’ Reformatter 
conversion software allows CP/M 
users to exchange data files with 
DEC (Digital Equipment Corpora- 
tion) computers using a floppy 
disk as the transfer medium. Re- 
formatter runs under CP/M and 
reads and writes in the DEC 
RT-11 format. Data files can be 
transferred  bidirectionally, and 
any fields in the directory can be 
altered. Reformatter lists the DEC 
directory and displays the unused 
areas of the disk. The price of the 
program is $195 from MicroTech 
Exports, 467 Hamilton Ave, Palo 
Alta CA 94301, (415) 324-91 14. 
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Computer Cable and 
Interface Catalog 

A computer cable and interf ace 
catalog is available from CCP 
Computer Cable Products Divi- 
sion, 147 Gazza Blvd, Farming- 
dale NY 11735, (800) 645-9434; 
in New York |516) 293-1610. De- 
scribed are specifications for RS- 


High-Speed Memory 

The Cl-6800-2 dynamic mem- 
ory board is designed for Motor- 
ola's EXORcisor І and ІІ and Rock- 
well's System 65. The memory is 
available in 16 K-, 32 K-, 48 K-, or 
64 K-byte configurations. The 
board features hidden-refresh 
control logic. The access time is 
225 ns and cycle time is 400 ns, 
which allows the unit to operate 
as a static programmable-mem- 
Ory device at clock rates in excess 
of 1.5 MHz. For 2 MHz operation, 
the memory board can be config- 
ured to utilize a cycle-stealing re- 
fresh operation. 


What's New? 
MISCELLANEOUS 


Datapro Offers a 
Catalog of Reports 

Information processing profes- 
sionals can look to the 1981 
Datapro Report catalog for infor- 
mation comparing electronic data 
processing, word processing, 
Office, and data communications 
products. Datapro's free catalog 
describes studies on fifty-two cat- 
egories of popular equipment and 
management methods. The re- 
ports contain narratives, compar- 
ison charts, prices, specifications, 
and characteristics on products 
and services. User ratings are in- 
cluded in many reports, which 
are priced at $15 each. The cata- 
log is available from Datapro Re- 
search Corporation, 1805 Under- 
wood Blvd, Delran NJ 08075, 
(609) 764-0100. 
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232C, EIA 449 assemblies, and 
bulk cable. Accessories described 
in the catalog include ribbon, co- 


axial kits, switching boxes, 
plenum and molded assemblies, 
adapters, and isolated power sup- 
plies. Request catalog H10. 


Circle 552 on inquiry card. 


Memory selection is available in 
4 K-byte increments up to 64K 
bytes. The memory has on-board 
even parity, with output jumper- 
selectable to the system bus as a 
parity error or nonmaskable inter- 
rupt. Power consumption is 
under 7 W. 

The prices are $565 for the 
16 K-byte board and $750 forthe 
64 K-byte board. Contact Chrislin 
Industries Inc, 31352 Via Colinas 
#102, Westlake Village CA 
91361, (213) 991-2255. 
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All-CMOS 
Microcomputer 

The Model РР5-12 is an all- 
CMOS [complementary metal-ox- 
ide semiconductor] microcom- 
puter system. The system em- 
ploys ап ІМ6100 CMOS micro- 
processor, and has been designed 
for applications where only bat- 
tery or solar power is available. 
Operation requires only a 5 м 
power supply at less than 0.5 
mW. The board includes three 
parallel І/О {input/output} ports, 
one RS-232C serial port, a pro- 
grammable real-time clock, 4K 
12-bit words of CMOS EPROM 
(erasable programmable read- 
only memory] and read/write 
memory, a memory-expansion 
controller, and an on-board mon- 
itor and debugger. The board is 
also supported by parallel and 
serial /О modules, memory-ex- 
pansion modules, an all-CMOS 
A/D {analog-to-digital) converter, 
and bubble memory. The mod- 
ules can be plugged into any 
Multibus card cage. 

The 12-bit IM6100 micropro- 
cessor uses a binary instruction 
set identical to Digital Equipment 
Corporation's PDP-8 and VT-78 
DECstation minicomputers. Thé 
single-quantity price for the 
PPS-1201 is $999. For more infor- 
mation, contact Pacific Cyber/ 
Metrix Inc, 6800 Sierra Ct, Dublin 
CA 94566, (415) 829-8700. 
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Antl-Static Mats 

Anti-static floor and table mats 
can protect terminals, computers, 
and disk drives from electrostatic 
discharge. Pervel Industries’ mats 
can be placed on tables and floors 
and connected to ground. 

For more information, contact 
Pervel Industries Inc, POB 61, 
Plainfield CT 06374, 1203) 
564-2741. 
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Robot for Hobbyists 

The Robot Unit RU-I is a 
package of mechanical modules 
that includes the base transport 
(legs), structural unit [body], and 
manipulator units (shoulders, 
arms, and hands]. Also included 
are the relay controls required to 
drive the motors and a manual 
pushbutton control box to drive 
the relays. RU-II comes in kit form, 
including all parts, except a 12 V 
battery. There is room inside the 


Digital Multimeter 
Uses LCD Display 
A hand-held 3¥2-digit LCD 
= 27227500 
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What's New? 


body unit for more mechanical 
and electrical accessories. All the 
components can be used sepa- 
rately for experiments. The robot 
can be controlled by remote-con- 
trol transmitter/receiver systems 
or by interfacing a computer into 
the relay control units. 

RU-ll weighs less than 100 
pounds and can carry more than 
5O pounds of batteries, comput- 
ers, and other external loads. 
Speed of the unit is approximately 
two feet per second, fully loaded. 
Each arm can grasp, lift, and 
move more than 15 pounds. 

RU-II comes with a one-year 
update, manual, and a free sub- 
scription to the Amateur Ro- 
botics Designer Newsletter. The 
price ef the*RL is 57495, plus 
596 shipping and handling. Con- 
tact Hobby Robotics Company, 
4055 Lawrenceville Hwy, Suite 
ИЮ, POB 99v, ШБыт GA 
30247. (404) 925-5650. 


Circle 557 on inquiry card. 


(liquid-crystal display) digital multi- 
meter has been introduced by 
Eico Electronic Instrument Com- 
pany. Priced at $89.95, the Eico 
274 measures AC and DC volt- 
ages, DC current, and resistance 
in twenty-one ranges. It features 
single-circuit 151 (large-scale 
integration] logic, automatic deci- 
mal point, and overload protec- 
tion. Up to 200 hours of opera- 
tion time are possible from a 9 V 
transistor power cell. An auto- 
matic low-power indicator is pro- 
vided. Accuracy is better than 
0.8%. Input impedance is 10 
megohms. The Eico 274 comes 
wih a 9 V power cell test 
probes, carrying case, and a spare 
fuse. Contact Eico Electronic In- 
strument Company Inc, 108 New 
South Rd, Hicksvile NY 11801, 
(516) 681-9300. 


Circle 558 on inquiry card. 


e 


MISCELLANEOUS 


Portable Design Kit 


The ІО-І Pencil Box Logic 
Designer is a portable logic-design 
and breadboarding device. 
Among its features are a variable 


clock, two pulsers, eight LED 


(light-emitting diode] displays, 
eight logic-level switches, and 
E & L Instruments’ SK-10 bread- 
boarding socket. Power is sup- 
plied through batteries or an op- 
tional AC supply. All of this is con- 
tained within a portable molded- 
plastic case with a hinged cover. 

Тһе LD-i kt is $75 апа the 
assembled unit is $99.50. For 
more information, contact E & L 
Instruments Inc, 61 First St, Derby 
CT 06418, (203] 735-8774. 
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Headcleaning 
FlexyDisks from BASF 
BASF Headcleaning FlexyDisks 

clean read/write heads on floppy- 
disk drives in one minute. The 
disks, available in 5- and 8-inch 
sizes, are for single-sided floppy- 
disk drives only. Each FlexyDisk 
can be used up to thirty times. A 
package of three retails for $45 
from BASF Systems Corporation, 
Crosby Dr, Bedford MA 01730, 
(617) 271-4000. 
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PRINTERS | 


150 cps bidirectional-9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 

other functions 
We feel this printer offers $1 1 95 
Qantex 6000 the best price/performance ratio available. 
RS-232 serial to 19,200 baud 


supporting X-ON, X-OFF or Current Loop — add $40 


Onl 

"II^ Teletype 40, 300 LPM-typewriter quality, RS- from canes 

` 232 interface. This quality printer is available in many 

configurations including forms access, quietized case, etc. 
Teletype 43 from $995 
NEC Spinwriter-55 cps, bidirectional, letter quality 
R.O /tractors $2795 KSR/tractors $3050 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2210 
C. ITOH Starwriter, 25 cps, daisy wheel $1575 
C. ITOH Starwriter, 45 cps, daisy wheel $1849 
EPSON MX-80, 80 cps, 9x9 dot matrix $545 
ANAOEX 9500/9501, up to 200 cps, high resolution dot $1349 
OKIDATA Microline 80, 80 cps, 9x7 dot matrix $490 
Microline 82, bidirectional, friction/pin feed $599 
Microline 83, bidirectional, 120 cps, uses 15'' paper $875 
ТІ-810, 150 cps, Basic $1695 
Package-Compressed print, vertical form control $1830 
CENTRONICS 704-9,180 cps, 9x9 dot matrix, 132 col, RS-232 $1595 
704-11,180 cps, 9x9 dot matrix, 132 col, parallel $1695 
130,100 cps, 7x7 dot matrix, same as R.S. ІРІ! $560 
131,80 cps, nx9 dot matrix, same as R.S. LPIV $699 
proportional spacing 

DEC LA-34 $1085 


5-100 SPECIALTIES 


effective single user system to extensive multi-user 
networks of computers and terminals. 
Many disk, tape and Winchester 
configurations are available. 


КЕЛД Group; Сай us for best prices on these high quality 2nd 
www set... Qeneration boards and systems. 


[= California These high quality, reliable products have made CCS 
=; Computer defacto industry standard for S-100 products 


Systems 


Assembied and tested: list only 

2200 H.D. Mainframe, 20 a. P.S., 12 slot MB $434 $399 
2065C 64K dynamic RAM/Bank Select $720 $580 
2810A 7-80 CPU, serial port, ROM monitor $310 9259 
2422A Floppy Cont, CP/M 2.2, ROM monitor $425 $345 
Mt OS CB2 Z-80 CPU $344 $295 
amp) 2P + 25 1/0 interface $290 5249 


Similar savings on the full S-100 and Apple lines of CCS, SSM, ММС, 
MORROW, DELTA, NORTHSTAR, ITHACA INTERSYSTEMS and GODBOUT. 


ӘРЕ We offer all of Delta's systems — from their cost | 


INCREDIBLE? вешеме ir 


8” DISK DRIVE SALE 
8" SHUGART SA801R $439 
Premium double sided drives: 8" SHUGART SAB851R $625 
QUME DATATRACK 8 2 for $1199 
Enclosure, power supply for 28” drives (horizontal) A&T $299 
NNC industrial grade enclosure for 2 drives with P.S. $415 
POWER 1, power supply for 2 8" drives $135 
MORROW Discus 2D + CP/M® $963 
Discus 2+2+CP/M® $1259 
HARD DISK SPECIALS List only 
CORVUS 10MB and controller $5350 $call 
20MB and controller $5450 $call 
Constellation Network Multiplexer $750 $call 
Mirror Video Tape Disk Backup $790 $call 
MORROW 29MB + controller+ CP/M 2.29 $4995 53995 
CAMEO cartridge drive controller $1500 $1275 
controller, CDC Hawk Drive (5 fix, 5 rem) $6995 $5995 
controller, Western Dynex (5 fix, 5 rem) $5995 $5099 


Winchester 5% drives complete with case, P.S., cable, 
software, S-100 controller. Adapter avail. for use with any 


XCOMP 7-80 system. 


List 
5MB $2898 
10MB $3398 


Quantity discounts available! 
We carry the full line of KONAN disk and tape controllers and subsystems. 


FULLY CONFIGURED BUSINESS SYSTEMS 


The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include CP/M 2.2, 
64K bytes dynamic RAM, Z-80A 4mh CPU. We offer a full line of quality, 
tested software. 


CCS 2210A w/floppy controller, 1 serial port $1849 
CCS 300-1A w/1.2MB floppy drives, 2 serial, 2 parallel ports $4849 
CCS 400-1A w/10MB hard disc, 2 serial, 2 parallel ports $6999 
Optional CP/M for CCS 300, 400 (OASIS available) $150 
NNC 80 w/1MB floppy drives, 2 serial, 3 parallel ports $3799 
NNC 80W w/.5MB floppy, 8.4MB hard disc, (OASIS optional) $6693 
ALTOS single and muiti-user systems $call 
MORROW Decision 1, MICROSOFT basic, UNIX $call 
TERMINALS 
TELEVIDEO 912 C $950 $725 
920 C $1030 5789 
. 950 $1195 55995 
SOROC IQ 120 $995 9729 
IQ 140 $1395 $1149 
INTERTUBE 111 or EMULATOR (multi-terminal) $895 9799 
DEC VT-100 $2050 51575 
Similar savings for our HAZELTINE and LEAR SIEGLER lines 
LOOK HERE! 
ММС 2 board set 2-80А CPU, CP/M 2.2, floppy disc controller 
2 serial, 3 parallel ports, PROM, 1/0 cable $765 
SUPERBRAIN Scall 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 


ELECTRIC COMPANY 


INCORPORATED 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street 
New York, N.Y. 10012 
Hours: 8AM-5:30PM (EST) Mon.-Fri. 


Circle 422 on inquiry card. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


WASHINGTON COMPUTER SERVICES 
anattiliateof (( WASHINGTON) est. 1912 


TO ORDER: CALL OUR TOLL-FREE NUMBER: 
Ж (800) 221-5416 ж Іп N.Y. State and for 
| technical information call 1-(212) 226-2121 


For fast delivery, send certified checks, money order or 
call to arrange direct bank wire transfers. Personal or 
company checks require two to three weeks to clear. All 
prices are mail order only. Prices subject to change 
without notice; call for latest prices. Prices include 2% 


cash discount. N.Y. residents add sales tax. 
low 
= 


445 


Radio Shack® is a trademark of the Tandy Corp. 
CP/M® is a trademark of Digital Research 
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Wire-W/rapping Tool 

The ST-100 cuts and strips wire 
and automatically generates the 
proper strip length for wire wrap- 
ping. The stripping blade is 
replaceable. Тһе ST-100 is 
available for wire sizes from 20 to 
30 AWG from OK Machine and 
Tool Corporation, 3455 Conner 
St, Bronx NY 10475, (212) 
994-6600 for $9.84. 


Circle 561 on inquiry card. 


V300 Dalsy- 
Wheel Printers 

The V300 series of daisy-wheel 
printers is available in 25 and 40 
cps (characters рег .second} 
models. Both models are impact 
printers that produce letter-quality 
printing using standard Diablo- or 
Qume-type 96-character print 
wheels. The printers can accom- 
modate paper widths of up to 15 
inches and can print up to 136 
columns. Character spacing is 
1/120 inch minimum, апа line 
spacing is 1/48 inch minimum. 

The V300 series are available 
with Centronics parallel or RS- 
232C interfaces. Seven- or eight- 
bit character lengths, single or 
double stop bits, odd or even 
parity, and 300, 600, 1200, or 
2400 bps [bits per second) data 
rates are al switch-selectable. 
Form lengths of up to 66 lines 
with top-of-form and vertical-tab 
justification are programmable. 
Indicators are provided for 
power on, on-line status, and for 
paper and ribbon out. Multistrike 
fabric or carbon-film Diablo-type 
cartridge ribbons can be used. 
The V300-25 is priced at $1895, 
and the V300-45 is $2195. For 
complete details, contact Vista 
Computer Company, 1317 E 
Edinger Ave, Santa Ana CA 
92705, |714) 953-0523. 
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MISCELLANEOUS | 


Programmable Memory 
and Disk Protector 

When the AC power is inter- 
rupted for more than a few 
milliseconds, most microcom- 
puters using the CP/M operating 
system attempt to bootstrap 
CP/M from the disk. Sometimes 
the disk controller destroys the 
operating system's tracks rather 
than reading them. To prevent 
this disaster, the AMC Protector 
allows the computer to be in- 
itialized in the proper sequence by 
powering up the computer, then 
caling up the operating system 
from disk. The programmable 
memory and other circuitry is pro- 
tected by a Capacitive reactive RFI 
(radio-frequency interference} 
filter. This provides protection 
from lower-voltage RFI that 


64 K-Bit Memory Circult 
The MSM3764 is a 64 K-bit 
programmable-memory inte- 
grated circuit. It is offered in three 
operating speeds: 200, 150, and 
120 ns. The MSM3764 is a fully 
decoded dynamic circuit organ- 
ized as 65,536 one-bit words. 
Soft-error protection is featured. 
The MSM3764 has noncritical 
clock-timing requirements. It 
needs a single +5 V supply with 
4 1096 tolerance. All inputs and 
outputs are TTL- (transistor-tran- 


causes semiconductor circuits to 
change state. The standard AMC 


Protector has a 20 A, 115 V 
capacity, reset and off-momen- 
tary switches, a power-on light, 
and is housed in a steel box with 
six grounded AC outlets. Prices 
start at $110. Contact American 
Microcomputer Company, 465 
Jillana Ave, Livermore CA 94550, 
(415) 449-0323. 


Circle 564 on inquiry card. 


sistor logic} compatible. Each 200 
ns device [ie: MSM3764-20] is 
priced at 550.70. The 150 ns unit 
(ie: MSM3764-15) is $62.40 for 
one, and the 120 ns memory (іе: 
MSM3764-1 2} is $107.25 for one 
unit. OKI will be introducing a 
256 K-bit programmable memory 
device that will be pin-compatible 
with these 64 K-bit memories. 
Contact ОК! Semiconductor Inc, 
1333 Lawrence Expy, Santa Clara 
CA 95051, |408) 984-4842. 
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WE WILL NOT BE UNDERSOLD 


DISK DRIVES OR TRS-80* Model I PRINTERS NEC Spinwriter 


Е 
ССІ-100 5%", 40 Track (102K) $314 Letter Quality High Speed Printer 


ССІ-280 514" 80 Track (204K) $429 R.O. $2395 
| R.O. with tractor feed $2555 
ADD-ON DRIVES FOR ZENITH 2-89 A KSR with tractor feed $2795 
ССІ-189 514", 40 Track (102K) $394 ! 
ССІ-289 5 Va 180 Track (204K) $499 стон Starwriter $1575 Starwriter II $1849 
Z-87 Dual 5⁄4” system $995 EPSON MX-80 $CALL MX-70 $CALL 
External card edge and power supply included. 90 day warranty/one PAPER TIGER 
yer оп power supp сс реи 1- 
S e 
RAW DRIVES 8” SHUGART 801R $395 Ins 560 аНЫ vedi m 
514” TEAC or TANDON $ CALL POWER SUPPLIES $CALL — ANADEX DP-8000 % 849 DP-9500/01 $1295 
OKIDATA 
DISKETTES — Box of 10 Microline 80 Friction & pin feed $ 415 
514" Scotch $30 Maxell $40 BASF/Verbatim $26.95 Microline 80 Friction, and pin & tractor feed $ 500 
8” Scotch $45 Maxell $55 BASF/Verbatim $3600 Microline 82 Friction & pin feed feed $ 615 
PLASTIC FILE BOX-Holds 505 ^" diskettes $19.00 Microline 83 120 cps, uses up to 15" paper $ 849 
PLASTIC LIBRARY CASE 514" $3.00 3” $ 400 CENTRONICS 730 $ 595 799 $ 969 737 $ 749 
HEAD CLEANING DISKETTE $2500 ТІ810 
FLOPPY SAVER $11.95 RINGS $ 6.95  TRS-80* software, compressed print & vert. form control $1865 
PRINTER SPECIAL 
16K RAM KITS ЕБ $19 SEIKOSHA  GP-80M List $399 You Pay $319 


200 ns for TRS-80; Apple Il, (specify): Jumpers $2.50 


SYSTEM SPECIAL 


Apple Il Plus 48K w/drive and controller. Epson MX-80 printer and 
interface. SUP-R Mod RF Modulator:  List$2965 You Pay $2299 


5-100 CALIFORNIA COMPUTER SYSTEMS 


E 


COMPUTERS/TERMINALS > 
ARCHIVES 64K, 2-Drives, 77 Track $5495 
ALTOS ACS8000 Series $ CALL : = 
TRS-80* І-64Қ $3499 Ш-18К $ 899 МА tec ramon 
ZENITH 48K, all-in-one computer $2200 м AINFRAME Model 2200A $349 
ZENITH i $ 735 780 CPU Model 2810 $259 
TELEVIDEO 9200. $ 748 950 51044 MOTHERBOARD Model 2501 $106 
avum rid Display "e - 4s 16K STATIC RAM, 200ns Model 2116C $309 
APPLE PERIPHERALS $CALL 32K STATIC RAM, 200ns Model 2032C $619 
64K DYNAMIC RAM Model 2065C $580 
FLOPPY DISC CONTROLLER Model 2422A $345 
EXTENDER BOARD Model 2520K $ 52 
MONITORS B&W ТУМ-10 2P + 281/0 Model 2718A $309 
с 9115 
BELLE амын APPLE ACCESSORIES АМО SOFTWARE 
4 5195 VISICALC ` 5119.00 
LEEDEX 12" B&W $ 129 13” Color $329 DB MASTER $159.00 
SANYO 9" B & W VM4509 “ШЕ икона $269.00 
SANYO 12”B&W DM5012 $226 — ; и 
VIDEX BOARD $259.00 
SANYO 12” Green Screen DM5112 $238 46K CARD $169.00 
ZENITH 13” Color $349 SUP-R MOD $ 25.00 
CCS CARDS $ CALL 
TELECOMMUNICATIONS ems ak #=— 
LIVERMORE STAR MODEM 2-year guarantee $125 ASTEROIDS $ 17.95 
UNIVERSAL DATA SYSTEMS UDS-103 $179 FLIGHT SIMULATOR $ 29.00 
D-CAT HARD WIRED DIRECT MODEM $189 WIZARD & PRINCESS $ 28.00 
AUTO-CAT Auto Answer, Direct Connect Modem $249 SARGON 2 $ 20.00 
D.C. HAYES MICRO-MODEM $295 HI-RES FOOTBALL $ 35.00 
CCI Telnet Communications Package $135 MYSTERY HOUSE $ 24.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Persona! or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 


Th CPU SHOP TO ORDER CALL TOLL FREE 4-800-343-6522 | 
e TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 
| 


5 Dexter Row, Dept. BO7M Technical Information call 617/242-3361 {чи el allied 
Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax сла асыл 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademark/® Digital Research | 
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Universal 
Socket Jumpers 
A P Great Jumper Company's 
keyed socket jumpers are inter- 
changeable replacements for all 
industry-standard IDC socket- 
cable assemblies., The socket 


Disk-Copying Service 

ALF Products is offering a disk- 
copying service for Apple-com- 
patible floppy disks. Prices range 
from $2.60 each for a minimum 
of 50 copies to $2.10 each for 
5000 copies. Memorex disks are 
used, but other brands can be 
specified. Copying can be done 
on customer-supplied disks for 
$0.60 to $0.20 each. The one- 
time setup charge for standard 
13- or 16-sector disks is 510; 
special formats have a higher 
setup charge. A service for 
making standard DOS 3.2 or 3.3 
disks copy-resistant is available for 
$25 and up. Copying of different 
disks can be combined to take ad- 
vantage of the quantity dis- 
counts. Masters are kept on file 
for reorder. 

For more information, contact 


ALF Products Inc, 1448 Estes, 
Denver CO 60415, 1303] 
234-0871. 


Circle 566 on inquiry card. 
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jumpers mate with dual-row male 

headers, duakrow plugs with 
0.635 mm square or round posts 
on 2.54 mm spacing. Slotted 
ends are also built in. Sizes offered 
include 10, 14, 16, 20, 26, 34, 40, 
50, and 60 contacts. They supply 
slot-keyway, tab-key, and insert- 
able-key sockets. The socket 
jumpers are designed for jumper- 
ing within a board; interconnect- 
ing between boards, backplanes, 
and motherboards; interfacing 
/О {input/output} signals to the 
system; and for testing and 
checking equipment. For more in- 
formation, contact The A P Great 
Jumper Company, POB 938, 72 
Corwin Dr, Painesville OH 
44077, (216} 354-0925. 
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12-Bit A/D Converter 

The MN5245 is a 12-bit A/D 
[analog-to-digital]) converter that 
offers a conversion time of less 
than lps. Linearity is +0.5 LSB 
(least significant bit), and no miss- 
ing of codes is quaranteed over 
the full operating-temperature 
range. Absolute accuracy error is 
0.3% of full-scale maximum over 
the working temperature range. 
The converter can be used in 
spectrum: analyzers, transient 
analysis, radar, video digitizing, 
and data-acquisition systems. 
Sample quantities are priced at 
$339 from Micro Networks, 324 
Clark St, Worcester MA 01606, 
(617) 852-5400. 
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Products from Сітіх 

Gimix Inc, makers of memories, 
microprocessors, interfaces, and 
graphics boards for the SS-50 bus 
system, has published a brochure 
of its products. Descriptions and 
prices of all its items, including 


Speech Evaluation Kits 
The first two of a series of 
speech-synthesis evaluation kits 
have been announced by Texas 
Instruments Inc. Тһе TMSKIO!I 
and TMSK201 provide a means of 


evaluating the ТМ55100 апа 
TMS5200 speech-synthesis inte- 
grated circuits for speech applica- 
tions. Both kits use Tts linear pre- 
dictive coding (LPC) technique. 

The TMSKIOI kit provides 
evaluation capability for 4-bit 
microprocessors. It includes a 
ТМ55 100 device and а TMS6100 
ROM (read-only memory} with 
204 LPC analysis-synthesis 
words. 

The TMSK201 kit is designed 
for 8- or 16-bit microprocessors. It 
includes a TMS5200 voice-syn- 
thesis processor and a TMS2532 
EPROM [erasable programmable 
КОМ). The EPROM is pro- 
grammed with a set of thirty-five 
items (thirty-two words, two 
phrases, and one tone}. 

Both kits are available for $140 
each. Contact Texas Instruments 
Inc, Inquiry Answering Service, 
(Attn: TMSK101/201], РОВ 
225012, M/S 308, Dallas TX 
75265. 
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complete motherboard епсіо- 
sures for 55-50 systems, are in- 
cluded. For your copy, contact 
Gimix Inc, 1337 W 37th PI, Chi- 
cago IL 60609, [31 2) 927-5510. 
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"RS Quality Lasts... 


OUR SALE DOESN'T! 


SALE ENDS JULY 31ST, 6:00 P.M. CENTRAL TIME 
SAVE UP TO $459 NOW 


on Radio Shack? Microcomputers 


Now you can own a great little computer at a great big dis- 
count off the manufacturer's list price. For home or office use, 
the Hadio Shack line of computers is first in quality, perfor- 
mance and price: 

e FREE SHIPPING in the 48 continental contigious states. 
«МО SALES TAX collected on out-of-state orders. 

• CHARGE it with your MasterCard or Visa card. 

e CONVENIENT ORDERING Call us TOLL FREE. 


Model 1 


Pan American Discounts - Compare & Save 


Cashier's 
Catalog Charge СһескОг| CASH PRICE 
Number Description List Price By Phone Money Order YOU SAVE 


Radio Shack" TRS-80 Model ll 


26-4001 32K 1-Disk Model ll............... 3,450.00 3,167.10 3,100.00 
26-4002 64K 1-Disk Model ll............... 3,899.00 3,579.30 3,440.00 
Radio Shack" TRS-80 Model Ill 

26-1061 Model Ill 4K Level-l................ 699.00 629.10 629.10 
26-1062 Model tK. ww liess 999.00 888.00 888.00 
26-1063 pose 38... olio 2,495.00 2,269.50 2,225.00 
Radio Shack" TRS-80 Color Computer 

26-3001 a Color Сотар ег............... 399.00 359.10 359.10 
26-3002 ТӨК Color Computer. ........... : 599.00 539.10 539.10 
Radio Shack" TRS-80 Printers 

26-1158 Ба Vae... er a me 1,960.00 1,789.00 1,789.00 | 
26-1165 Line Printer V....... TREE. 1,860.00 1,674.00 1,674.00 


26-1166 Dine Printer VIL... o s cee sse 1,160.00 1,044.00 1,044.00 
26-1167 Line Printer МЇЇ................... 399.00 359.10 359.10 


CALL 


ІТ Ы 


531-7466 p rcc 
Color 
Computer Model 11! 


To Order Call Toll Free 800-531 -7466, Ask for Operator 17 
Texas & Principle Number 512/581-2765 


Telex 767339 
Pan American Electronics 
Dept. 17 1117 Conway Avenue Mission, Texas 78572 


SEE OUR NEW Showroom & Warehouse in Dal as - Ft. Worth Metroplex 
2912 North Main, Ft. Worth, Texas 76106 | 


TRS-80 is a Trademark of Tandy Corp. 
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Carrying Cases 

The Computer Case Company 
has developed five new comput- 
ercarrying cases. The cases 
feature padded handles, brass 
hardware, and key locks. The 
tops are removable, so the equip- 
ment can be operated in the case. 
Provisions are made for cords to 


а 
н 


Жік. 


=. ail le ізі 
i 

4 а йш ышшыш 
ч 


-Е 
‚К 


SS-50 Memory Board 

Boaz Company has introduced 
a 64 K-byte programmable mem- 
ory board for the 55-50 bus. The 
board features transparent refresh 
at | MHz, operation with 6800 
and 6809 systems, compatibility 
with the 20-bit extended address- 
ing mode, memory selection and 
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exit the case even when the top ts 
on and locked. Storage space is 
provided for manuals, cords, 
working papers, and supplies. 

The AP104 carrying case is for 
the Apple lil. The AP104 holds 
the computer, two disk drives, 
and a Silentype printer. It costs 
$139. For a video monitor, there 
is the AP105, which retails for 
599, For the TRS80 Model lll, 
there's the RS204. It sells for $129. 
The RS205 is a $99 carrying case 
for the TRS-80 Color Computer. 
The P403 is designed for the Ep- 
son MX-80 and MX-/O printers. It 
costs. 599: 

For further details, contact 
Computer Case Company, 5650 
Indian Mound Ct, Columbus OH 
48213 (614 898-9464. 
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relocation for testing, and a 
200 ns access time, Power-supply 
requirements are +12V at 150 
mA, +5 V at 500 mA, and —5 V 
at 7 mA. | 

For complete details. contact 
Boaz Company, POB 18081, San 
Jese-CA 95158. 


Circle 571 on inquiry card. 


16-Channel, 12-Bit Data- 
Acquisition Circuit 

The А0864 is.a l6-channel, 
12-bit integrated-circuit data- 
acquisition system that allows 
users to mix single-ended and dif- 
ferential signals and to select 
either without hard-wiring. lt is 
packaged in two hermetic DIPs 
(dual-inline packages}, guaran- 
tees no missing codes over the 
working temperature range, and 
offers 20 kHz throughput rate. 

The packages include two 
8-channel multiplexers, a differen- 
tial amplifier, a sample-and-hold 
circuit, a latched channel-address 
register, an input mode control, 
control logic, and a 12-bit A/D 
(analog-to-digital] converter. In- 
puts can be sixteen single-ended, 
eight differential, or a combina- 
tion. Switching between single- 
ended and differential-signal 
sources or two single-ended in- 
puts is accomplished by the use of 
the input mode control. 

Other features include a 50 ys 
maximum total acquisition and 
conversion time per channel and 
input voltage ranges of + 2.5, 
+5.0 and +10 М; Oto +5 V, 
апа Oto +10 V. Output can be 
in ether бб bytes or 12-bit 
words. The price is $198 for 
single units. Contact Analog 
Devices, Rt 1, Industrial Park, РОВ 
280, Norwood МА 02062, |617) 
7355565. 


Circle 572 on inquiry card. 


16K Memory 8/$19.95 


4116 200ns 
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 


AW 16K STATIC 
be E TMM 2016 200ns 19.95ea 


SET d оак DYNAMIC 
741504 35 7415160 ` 8164 200ns SINGLE 29.95ea 


74ALSO5 .28 74LS161 . SUPPLY 
741508  .38 74LS162 9 
74LS09 287415162 ` RAMS 100pcs 


7451 29741565 59 M 2101 (450ns) 2.49 
740513 38745068 179 B 2102-1 (450ns) 99 
741514 |99 7415169 1. 21102-1 (450ns) 4.29 


74L$15 .35 74LS170 


740520 26 74LS173 ` 2111 (450ns) 2.99 


74LS21 .30 7415174 


74522 134 7415175 1. 2112 (450ns) 2.99 
742907 39 74191901 2114 (450ns) 2.95 
ЗЕН Phe oe 
| | - ns ; 
74837 Зв TALSI0S 1 4027 (250ns) 4.95 


74LS38 7415196 


741540 25 7415197 . 4116-15 (150п5) 8/21.95 
740547 78 748040 Y. 4116-20 (2005) 8/19.95 
1498 19141241159 M 4116-30 (300) 818.99 
74LS54 { 7415243 


741555 32 7415244 1, EPROMS 


741 573 44 74L 5245 2. 
?4Г575 587415253. ( 1иѕ) 4,95 
74878 597415258 ` (450ns) 4.95 
Jasas 129 71522) 2 (5v) (450ns) 9.95 
LB (5%) (450ns) 7.95 
74LS275 3. 2716-1 (5v) (350ns) 12.95 


7415279 


7415283 1. ТМ52716 (450п5) 9.95 
74L8293 1. 2732 (5%) (450ns) 19.95 
741295 1. 2532 (5v)(450ns) 21.95 


7415352 1. ! — E T.V 
745363 1. | М. 

9 7415365 . i ORDER TOLL FREE | CIRCUITS 
74LS367 99 B : MC1330 


9 | 95 | 
RENI | оқ ЖЕ. 
| | MC1 
“58 7415374 1. : ъд m EMO 
79 74LS377 1. Cont. USA LM565 
79 7415385 1. l | vee 
1.19 74LS386 ` | ; - LM1310 
1:39 74LS390 1. = - | MES 
79 7418383 1. | | | In Сай, LM 150 
79 7415395 1. | | LM1889 


IC SOCKETS VOLTAGE REG's | ІВАМ5І5ТОВ5 


2N3904 10/1.00 100/8.99 


7805Т 79057 . N3906 10/100 100/8.99 
BpinST 10/129 ^ 8pinWW  . 7812T ` 7912T | $ | | 


14 ріп ST Ч 14pin WW . TBIBT . 7915T 

16 pin ST . 16pinWW . 78241 . 7924Т 

18 ріп 5Т К 18 pin WW 

20 pin ST 20 pin WW 

22 pin ST і 22 ріп WW 

24 pin ST 24 pin WW 

28 pin ST 28 pin WW : 

40 pin ST 10/4. .99 40pin WW 1,99 

ST = SOLDERTAIL WW = WIREWRAP Jumbo Red 101.00 

Jumbo Green 6/1.00 
.74 ; Jumbo Yellow 6/1.00 

74100 1.19 ; 5082-7760 .43'CC .79 

74107 .34 : MAN74 3'CC .99 

74121 .34 MAN72 .3'CA -99 


LM301V 


i ' j 49 [M565 99 
74S00 SERIES ; | ! | | DIP 
74500 50 745124 3.95 745288 4.75 | ; 9 4.95 98 ; SWITCHES 
74504 .50 4.75 745471 18. i . : | 79 MC1330V1.89 4 position 99 


74508 50 | | е fea B 59 MG1350V1.29 B — 5 position 1.02 


74557 55 | LM380 1.29 LM1310 290 MC1358 1.79 6 position 
139 74C141.49 | ; positio 1.06 
74574 .80 7 position 1.09 


745113.79 745287 . 5 Т =Тб.220 V=8 PIN Kx TO-3 8 position 1.14 


| ШЕ MICRODEVICES, INC. тейм: For ehippin include $2.00 for UPS Ground; pe 
атан, 1101 South Winchester Blvd. Residents add 8У;% sales tax Calif. Residents add 6% 


i бап Јове, California 05128 занах iet PH taet danis aa 


: notice. 
800-662-6233 (Calif.) 
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Laboratory System 
for the Apple 

Applab is a microcomputer sys- 
tem designed for laboratory ap- 
plications. When used with an 
Apple II Plus, Applab can control 
or collect data from spectrophoto- 
meters, chromatography systems, 
pH meters, Strip-chart recorders, 

and temperature controllers. 


Applab's hardware interface 
features 12-bit D/A (digital-to- 
analog) and А/О {(analog-to- 


digital) converters with ranges of 
+0.5 to +4.0 V, differential in- 
put, and automatic zeroing. 

The I/O {input/output} subsys- 
tem features 8 bits each of input 
and output, handshaking signals, 
interrupt circuitry, and TTL- (tran- 
sistor-transistor logic] compatible 
signal levels. A real-time clock per- 
mits timing of events to an ac- 
curacy of О.І second. Two 16-bit 
timers can be configured as an in- 
terval timer, pulse counter, pulse 
generator, square-wave frequen- 


Multichannel 
Video Controller 

The MCV-1023 multichannel 
video controller is Multibus- 
compatible. It is designed for on- 
line information, graphics, and 
data-processing applications. An 
on-board microprocessor per- 
forms control and logic functions, 
providing intermixable text and 
graphics display. Three software- 
selectable character fonts, user- 
defined custom characters, an ad- 
dressable cursor, an independent- 
ly addressed status line, and an 
on-board date and time clock are 
also included. Characters of differ- 
ing sizes can be intermixed on the 
screen, Linderiining, stie 
through, blinking, boxing, re- 
verse, and duakintensity video 
fields are included. A paging 
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What's New? 
MISCELLANEOUS , 


cy generator, or shift register. 
Included is the Quickl//O pro- 
gram, which makes it easy to 
write BASIC programs to control 
scientific instruments. The Applab 
interface card, Quickl/O software 
on floppy disk, three cables, a self- 
test adapter board, diagnostic 


“ктай 
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feature switches the video on a 
single display between two 


sources, allowing screen ир- 
dating. 

Typical graphics operations, 
such as animation, facsimile 


presentation, vector lines, point 
plots, and box or block genera- 
tion, can be performed with 
minimal software overhead. In 
graphics operations, the display is 
treated as 512 horizontal dots by 


software, and two manuals are 
available for $495, For further in- 


formation, contact Interactive 
Microware inc, POB 771, State 
College РА fees (ert 
238-8294. 


Circle 573 on inquiry card. 
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256 vertical lines. Communica- 
tion between the MCV-1023 and 
the host system is done through 
programmed input/output and a 
shared 2 K-byte block of program- 
mable memory. The MCV-1023 
evaluation board is S695. It is 
available from Metacomp Inc, 
7290 Engineer «d, Suite F, San 
Due CA 2111, (7) 
20850635: 


Circle 574 on inquiry card. 


INTELLIGENT VIDEO I/O FOR $-100 BUS 


E ul Т 


" | ^r mr 
= 


VIO-X 


The VIO-X 1/0 Interface for the S-100 bus 
provides features equal to most intelligent 
terminals both efficiently and economically. 
It allows the use of standard keyboards 
and CRT monitors in conjunction with 
existing hardware and software. It will 
operate with no additional overhead in 
5-100 systems regardless of processor or 
system speed. 

Through the use of the Intel 8275 CRT 
controller with an onboard 8085 processor 
and 4k memory, the VIO-X interface 
operates independently of the host system 
and communicates via two ports. The 
screen display rate is effectively 80,000 
baud. 

The VIO-X1 provides an 80 character by 
24 line format using a 7 X 9 dot matrix to 
display the full upper and lower case ASCII 
alphanumeric 96 printable character set 
(including true descenders) with special 
characters for escape and control charac- 
ters. An optional 2732 character generator 
is available which allows an alternate 7 X 9 
contiguous graphics character set. 


АМ 


FULCRUM P Distributed by: 
COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE ве SAN JOSE, CA95112 e (408) 295-7171 
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The VIO-X2 offers ап 80 character by 25 
line format using a 9 X 9 dot matrix 
allowing high-resolution characters to be 
used. This model also includes expanded 
firmware for block mode editing. 

Both models support a full set of control 
characters and escape sequences, includ- 
ing controls for video attributes, cursor 
location and positioning, cursor toggle, 
light pen location, and scroll speed. 

Video attributes provided by the 8275 in 
the VIO-X include: 


e FLASH CHARACTER 

e INVERSE CHARACTER 

e UNDERLINE CHARACTER or 
e ALTERNATE CHARACTER SET 
e DIM CHARACTER 


The above functions may be toggled 
together or separately. 


The board may be addressed at any port 


pair in the S-100 host system. Status and 
data ports may be swapped if necessary. 
Inputs are provided for parallel keyboard 
and for light pen as well as an output for 
audio signalling. The interrupt structure is 
completely compatible with Digital 
Research's MP/M 
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FEATURES 
HIGH SPEED OPERATION 

PORT MAPPED 5-100 INTERFACE 
FORWARD/REVERSE SCROLL or 
PROTECTED SCREEN FIELDS 
CONVERSATIONAL or BLOCK MODE 
INTERRUPT OPERATION 

CUSTOM CHARACTER SET 
CONTROL CHARACTERS 

ESCAPE CHARACTER COMMANDS 
INTELLIGENT TERMINAL EMULATION 
TWO PAGE SCREEN MEMORY 


VIO-X1 80x24 7X9 A&T $295.00 
Conversational & Limited Block Modes 
VIO-X2 80x25 9x9 A&T $345.00 

Conversational & Block Modes 


МОХ 5400 l/OINTERFACE 
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Circle 197 on inquiry card. 


LOBO Add-On 
Disk Drive 
Subsystems ! 


FOF Apple, TRS-80, 5-100 
Based Computers 


Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly-tested, 100% burned-in, and feature a 1 year 100% parts/labor warranty. 


APPLE *Double Density Controller S-1 00 BASED GENERAL 
3101 МіпШорру. $399 3101! Minifloppy w/interface card $489 C 0 М PUTERS MODEL NO. DESCRIPTION 


8101CA One 5А800 in cabinet w/power, OOC* Controller. cable and manual $1449 
8202CA Two SABOO in cabinet w/power, ООС“ Controller, cable and manual $1889 MODEL NO. DESCRIPTION 8212C 
5101CA Опе 5А850 in cabinet w/power, DOC* Controller, cable and manual $1759 4101C SA400 in cabinet w/power $369 

Two 5А801 in cabinet w/power $1329 5212C 


5202CA Two SA850 in cabinet wipower, DOC* Controller. cable and manual $2364 B212C 
Two SA851 in cabinet w/power $1799 


LCA-22 Double Oensily Controller only $599 5212C 
INVENTORY СО., 


MODEL NO. DESCRIPTIDN 
Р.О. Вох 185, Santa Ynez, Са., 93460 
(805) 688-8781 


Two А801 in cabinet 
wipower $1329 
Two 5А851 in cabinet 
wipower $1799 


4101C SA400 in cabinet w/power $369 S E TRIN 
8101C II One 5А800 in cabinet w/power for Mod. Il $909 master charge 
8202C II Two 5А800 in cabinet w/power for Mad. Il $1349 ич 

LX80 Double-density expansion interface $641 

RS232 Dua! Serial Port Option $75 


FLOPPY DISK DRIVES 
Qume DT-8 $599 — 2/$1150 


SPECIAL SPECIALS (very limited supply) 
SBC 80/30 CPU card (used) 


Shugart 851R 


Double sided/double density 


Shugart 800/801R 


CONTROLLERS 


$425 - 2/5820 
Siemens FDD100-8D$395 — 2/$755 


Virtually the industry standard. High quality/reliabil- 
"9 Full A double-sided, double density. 


Up & coming potential giant of the double sided/ 

double density realm. 

Tandon double sided mini-floppy. 

imer compatible, double density. 
...5350 — 2/$640 


A mini- иш 35 track, double 
density $299 — 2/$525 


Tarbell single density kit 
Tarbell single density A & T 

| Tarbell double density A & T 
MDA 151-11 floppy controller 


SPECIAL!! CCS 2422A floppy disk controller with CP/M version 2.2 


$375 


CABLE KITS: 
One drive $30 


FLOPPY POWER 
SUPPL Y: Handles 
two units with the 
greatest of ease. 


Includes all wire, 
cable + connect- 
ors to hook up 


.«$109 


| DISKETTES: Single sided $39/10 — Double sided $59/10 most drive sys- 


tems. 


SBC 604 

SBC 614 

UDS 103J modem card (used) 

UDS 801A dialer card (used) 

all used gear here comes with 90 day warranty. 


CRYSTALS ... 
case size, etc. 
$2.75/ea. 


most major values. Call for 


25/$2.50 100/$2.20 


3.57954/$.99 ea — 100/$.80 


CONNECTORS... many types in stock. IDC, 
etc. all connectors $3.00 ea. 50/$2.75 — 100/$2.50 
— call for particulars — 


Qume S/5 — Daisy Wheel Printer 

Sprint 5/45 RO 

Sprint 5/55 RO 

Sprint 5/45 KSR 

Sprint 5/55 KSR 

Forms Tractor 

Pinfeed platen 

Paper Guide 

Paper Basket 

many print wheels, ribbons, & more available. 


Terms of sale: cash or checks, purchase orders from qualified firms and institutions. Minimum order $25. CA residents add 6% tax. Prices 
subject to change without notice. All goods subject to prior sale. Minumum shipping/handling charge $4.00. 
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Electrolabs 


POB 4436, Stanford, CA 94305 (415) 321-5601 


Circle 137 on inquiry card. 


INTEGRATED CIRCUITS 


ІНДЕ 5 Ші» 6 


M320K-12. 1.3 
werd 18 1.35 
LM3AIS .95 
LMT 95 
1М320442 95 
LM320T-15 — .95 
DUNS 5.95 
И кы 1.00 
ГЕ 1.00 
LAHES 1,28 
ipo 135 
ШЫ330К-12 1,25 
LM340K-15 1.35 
шиді 1.35 
[МЫЗ 85 
ІМШІН-12 .85 
LNGADI-IS 85 
LAEST- i B5 
LM340T-24 % 
LM350 5,50 
LM377 2.95 
LMa79 5.00 
LM3BÜN 1,00 
LM3E1 1.60 
LM382 1,60 
1М709Ң 8 
LM723H/N 50 

733N 85 
LM741CH 35 

741N 38 
LM747HIN 75 
LM748N 50 
LM1303N 1.75 
LM1304 1.10 
(41305 1,27 
1М1307 200 
LM1310 1,85 
LMtASE 55 
LM1812 7.50 
LM1889 3.00 
LM2111 1.75 

2902 2.25 
LM39D0N 60 
LM3905 1.78 

M3S09N 95 
МС(1458у 55 
NESSON 1,35 
ME555V 
МЕ55БА 85 
NES65A 1.00 
NES66Y 1.50 
НЕ8Е?У 100 
NE5788 475 
78105 6 
78108 .60 
78М05 B 

5108: 1.74 
7549104 5 


0 
75492CN .55 
5 75494CN 89 


74 
А а 0 ome 
603 50 74 


do 1% 


45 arse 13.95 
195 
94000МЖ 7.40 8095 


16171032 $.50 


ICL7107 14.25 8097 


CMOS 

C04000 23 
С04001 35 
C04002 

C04006 1.10 
604007 

CD4008 1.20 
С04009 45 
С04010 45 
604011 35 
cD40t2 28 
С04013 47 
CD4014 1,25 
С04018 1.00 
CD4016 

CD4017 1 05 
CD4018 9 
CD4019 45 
c04020 1.02 
C04021 1.35 
CD4022 1.10 
CD4023 8 
CD4024 45 2114 
CD4025 28 


'ELECTRONICS 


Om UO кь єл ODE Ca cn — En ШШ щл 
an дағылар SOA =] 


P.O. Box 4430X 
Santa Clara, CA 95054 


' Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 910-338-2139 | 


Same day shipment. First line parts only. Factory tested. 
Guaranteed money back. Quality IC’s and other compo- 
nents atfactory prices. 


21141.450л5 4,00 


4116 20045 3,95 
ч 8/4116 200ns18.40 
MM5262 40 
MM5280 3.00 
MM5320 9.95 
MM5330 5 94 
PD411D-3 4 00 
PD4110-4 $.00 
Р5107+ 8.95 
4200А 9.95 
82525 2.90 
01,024 1,50 
HD0165-5 5.95 
MM57 100 450 


GIAY38500-1 9.95 
oo 2m 


CLOCKS 


MM5311 3.50 CAYSTALS 
MM5312 3.90 7) мн? 4,50 
MM5314 3.90 әми 4.50 
M53 210 амне 4.25 
MM584! 1445 сың; 4 25 
п М5865 795 10 MHz 4 25 
CT7010 895 18 MH 390 
CT7015 898 20 MHz 3 90 
MMB5S75AA/N 3.90 32 MHz 390 
MMS5375AG/N 4.90 22768 Hz 4 00 
7205 16.50 18432 MHz 450 
7207 1.80 3.5795 MHz 1.20 
7205 15.95 2.0100 MHz 195 
7209 495 2097152 MH: 150 
0500266 3.78 21576 MH? 4 50 
DSO0SECN — 375 12758 МН: 4 50 
MM53104 250 50606 MHz 4 50 
MICROPROCESSOR 5: z 450 
5502 "s RM 25 
=ч aa 1431818 Miz 126 
63 545 18 432 MHz 440 
6802 ў 95 2 1164 MHz — 450 
KEYSÜARD ENCODERS, 
6650 5 95 4vy5.2376 $12 
BOBDA 3 AY5-3600 17. E 
8085 12,85 дү5.9100 10 50 
anag 1500 дү5-9200 
46922 E 
ВА 11.95 240023 5 50 
a 5% ноот & 95 
8216 2 90 95-900 E 3 
8224 345 D болаи: h5232 
8228 4.05 base 3 62 
8251 6.95 $.20 
8253 15.00 Сән 1.67 
255 575 DES 1,35 
E У 10 95 GAISP 2 10 
1495 DAISS 3.10 
1% ср plas 12.95 Compacts Set 9.50 


en" pias (7 m 
CU eee a 95 
СОР 5.00 
НУН E g5 


цао 


5-1013 5.50 
дү5.1014 7.50 
341 6 
PROM 
1702A 5 85 
08 610 
1671 12 


2732 19 
2758 14.00 
8741A 35 00 


PROM Eraser 
assembled. 25 PROM capacity $37.50 

(with timer $89.50). 6 PROM capacity OSHA/ 
UL version $69.50 (with timer $94.50). 


280 Microcomputer 
16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power | 
Supply Kit $35.00. Tiny Basic $30.00 


S-100 Computer Boards 

8K Static Godbout Econo JIA Kit 
16K Static Godbout Econo XIV Kit 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM КІ! 
32K Dynamic RAM Kit 
64K Dynamic RAM Kit 
Video Interface Kit 
Color Video Kit 


811C Update Master Manual $79.95 
Comp. ІС data selector, 2 vol. master reference 
guide. Over 51,000 cross references. Free update 
service through 1981. Domestic postage $4.75. 


Modem Kit $60.00 
State of theart, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. 
acoustic coupler pfans included. Bd. only $17.00. 
Article in May Radio Electronics.. 


LRC 7000+Printer $389.00 
64/40/32/20 column dot matrix impact, std. 
paper. Interface all personal computers. 


LRC 7000 printer interface cable for Super Elf 
$35.00 


Circle 331 on inquiry card. 


149.00 
269.00 


289,00 
328.00 
399.00 
$181.00 
129.95 


Inexpensive 


Bv 


CONNECTORS 

30 pin edge 2.50 
44 ріп ейде 275 
B6 fin edge 4 00 
100 ma edge 4,50 
100 pin dte WW 5.25 


iC SOCKETS 
Solder Тіл Low Profite 
RIN ur PIN 1UP 


18 27 36 pi 
20 29 40 87 
2 level 14 mn ww 20 


WIRE WRAP LEVEL 3 
PIN PIN 

4 55 м 93 
16 ST 28 100 
18 67 40 149 


0 Ніккак3% Осії. ЕО mul- 
89.95 


li meter 


Stopwatch Kit 28.85 
Auto Clock Kit 17.95 
Digital Clock Kil — 14.95 


BK/16K Eprom Kit 


(less PROMS) 589.00 
Motherboard $39 00 
Estender Board 515 00 


RESISTORS va wall 5% 


10 per type 03 
25 per type 025 
100 per type 015 
1000 per type .012 
350 piece pack 
5 per type 6 75 


1 1з watt 5% per type 05 


ho Terminal 
312 


$785 00 
Model 920 5885.00 


KEYBDARDS 

$6 ee keyboard kit $67.50 
Fully assembled 7 50 
53 n ac keyboard kit 60 00 
Ful! mbled 70.00 


UMS Plastic 1498 
Metal Encicsure 29.95 
LEDS 
Rad Т018 LE] 
Green, Yellow 7018 20 
Jumba Red 


20 
Green, Orange. Y allow Jumbe 25 
Сире LED Mounting Clips 8/51,28 
(specily red. amber. green, yellow, clear) 


CONTINENTAL SPECIALTIES in stock 
Complete line с! breadboard testen шр 
MAX-100 8 digi Fren. Ctr. $149.95 


OK WIRE WRAP TOOLS in stock 
Porlable Multimeter $18.00 


Comptete [In&ofAP Producl sin stock, 


SPECIAL PRODUCTS 
MM5665 Slapwalch Timer 

with 10 pg spec 3.00 
PC board 7 50 
Swllches Mor: Pushbutton 27 


3 pos. 
Encoder " MOD165- 5 6.95 
Paralronics 
Model 10 Trigger 

Expander Ки $229.00 
Modei 150 Bus 

Grabber Kit $369 00 
Ciock Calendar Kil $23.95 
2.5 МН: Frequency 

Conniar Kit 537.50 
30 MHz Frabuency 

Caunier Kit $47.75 
ae 
6v 300 m 


12 Volt 300 та transiosmer 1 p 
12 бұ CT 600 ma 8.7 

12V 250 ina wallplug re 5 
12V Sie lala 
24v CT 3 
10V 1.2 a JJ plug 4 
12У 6 amp 12 
12У 50 ma wall plug 3 
12V 1 amp wall plug 6 
ЧО 15 VAC Ё 1б ҮА alt 6 9 


DISPLAY LEDS 
МАМІ 


>» 
mu 
=] 
m 
- 
[=] 


MANI CE d 
MAN72i74 CA/CA 300 1 00 
01704 EC 
DL707/DL707R СА 300 100 
DL727/728 Юг 400 1 
DL747/750 — CACC 500 195 
FND359 CC 357 70 
ЕМ0500/507  CC/CA 500 1.35 
FND503/510 СС/СА 500 90 
ЕМ0800:807 СОГА 800 2 20 


3 digil us 60 
10 йде displa г 
7520 hy Dolores 39 
TIL311 H 9 50 
МАНАП. cc 118 
МАН4810 СА 40 1.20 
МАМ4540 СС 40 1.20 
MAN4710 CA 40 95 
MAHNA740 cc 40 120 
MAN6540 CC 56 295 
MANG710 СА 60 135 
МАҢ5740 cc 60 1,35 
МА1002А, С, E 8.95 
MA1012A 8.95 
10223 translormer 2.25 
MA1012A Transformer 2.25 
DIP Switches 


4-position 5 95 7-posgion 1.00 
5-posijion 1.00  B-position 1.08 
6-position 1.00 


4116 200ns Dynamic RAM 


Samp, +18v , 


Postage: Add 5%. C. 0.D. $10.00 min. order. 


8/$18.40 


NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. 


Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu- 
meric display, ROM monitor, fuly expandable. 
$405.00. 4K version $450.00. 4K Assembler 
$85.00, 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete АІМ65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, 8K Basic, 
power supply, cabinet $625.00. 

AIM65/KIM/VIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 


Video Modulator Kit 
Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 


Multi-volt Com 


$9.95 


$9.95 


uter Power Supply 
amp, 5v 1.5 amp, --5у 
.9 amp, 12v .5 amp, – 12v option. «5v, + 12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $18.00. Woodgrain case $10.00. 
$1.50 shipping. 


TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax. 
$10.00 min. BankAmericard and Master Charge accepted. $1.00 Insurance optional. 


| strays. string eras: Sting marnspulater, cas- 


Ohio Scientific Computers 

CIP Series 2 $447.00. Like an Apple at less than 

half the price! CIPMF Series 2 $1199.00. 
| Minifloppy version with additional RAM/ROM. 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene- 
fits of the Supar Elf for so little money. The Super 
Elf is а small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 


Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 


The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LEO indicators. 


An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 


A 24 key HEX keyboard includes 16 HEX keys 


RCA Cosmac 1802 Super Elf Computer $106.95 


plus load, reset, run, wait, inpul, memory pro- 
tect, monitor select and single step. Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC's аге in- 
cluded in the príce plus a detailed 127 pg. instruc- 
tion manual which now includes over 40 pgs. of 
software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using the Super Elf as a course of study. 
OEM's use it for training and R&D. 


Remember, other computers only offer Super Elf 
features at additional cost or not at ail. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan- 
sion Cabinet, painted and silk screened, with 
room for 5 S-100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit$6.95. 
All kits and options also completely assembled 
and tested. 

Questdata, a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is- 
sues 1-12 bound $16.50. 


Free 14 page brochure. 


Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low powerRAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board inciudes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 
2716) and is fully socketed. EPROM can be used 
forthe monitorand TinyBasicor other purposes. 
| AIK Super ROM Monitor $19.95 is available as 
| an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 


read/write software, (relocatable cassette file) 


another exclusive fromQuest. It includes register 
save and readout, block move capability and 
video graphics driver with bkn cursor. Break 


Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
avalatte. Quest was the first cam гапу 
worldwide to ship aiul sire Basic for 100 

Systems. A complete function Super Basic by 
Ron Cenker inchudimg floating pomi capability 
with бей їс notan (number range 

i 


+. 17E™), 32 bii integer +2 Шіл; mulli dm 


Complete software and peripherals available. 


BM Send for free brochure. 


Gremlin Color Video Kit $69.95 
32 x 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus No higl res. graphics. 
On board RF Modulator Kit 24,95 


1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w/clocks up to 4 
MHz w/no wait states. Addl. 16K RAM $25.00 
Tiny Basic Extended on Cassette 
(added commands inciude Stringy, Array, Cas- 
sette 1/0 etc.) S-100 4-Slot Expansion $ 9.95 
Super Monitor VI.I Source Listing 


$15.00 


wlia VÒ; save and load, basic, dala and ma- 
chia qu programs; ama over ҒЗ state- 
ments, functinns and operatians. 

New improved fasier wersion including re- 
number and gssentizly unlimited variables. 
ita an exdusee user copandable command 
ibr 


n Basic on Cassette $55.00. 
Elf Il Adapter Kil $24.95 


$15.00 | 


points can be used with the register savefeature 
toisolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory thereare two S-100 slots for 


static RAM or video boards. Also a 1K Super 


Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel 1/0 Ports $9.85, RS 232 $4.50, 
TTY 20 ma I/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply ). 


uid and Parallel 1/0 included. 


Plugs i18 EI11I providing Super Elf 44 and 50 pin 


plus 5-100 bus expansinn. (With Super Ex- 


pansion). High and Ii address displays, state 
and mode LEO's optional $18.00. 


Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S-100 bus 1802, 8080, 8085, Z80 etc. 
Dealers: Send for excellent pricing/margin 
program. 


Editor Assembler $25.00 


| (Requires minimum of 4K for E/A plus user 
| source) 


| 1802 Tiny Basic Source listing 


$19.00 
Super Monitor V2.0/2.1 Source Listing $20.00 


FREE: Send for your copy of our NEW 1981 
QUEST CATALOG. Include 48g stamp. 
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Circie 142 on inquiry card 


oceee ELECTRONICS CENTER ••••• 
CALL TOLL FREE 


1-800-228-4097 


Call Toll Free For 
“Unbelievable” 
Low Low 
Prices On These 
Lines: 


APPLE — ATARI — BASE 2 
CENTRONICS 
COMMODORE — DC HAYES 
HAZELTINE — LEEDEX 
MACROTRONICS — MAXELL 
MOUNTAIN HARDWARE 
NORTH STAR — PANASONIC 
SANYO — SYNCOM 


0 геееееееееееееуО|)() еоеееееоеооооооо ® 


ELECTRONICS PLAYGROUND 


1840 “O” Street Lincoln, Nebraska 68508 
In Nebraska Call (402) 476-7331 


t 


SUNNY - LOW LOW COST 
POWER SUPPLIES 
FOR S-100, FLOPPY DISKS. 


KIT 1, 2 & 3 ror 5-100 НЗ For Three 8" or S3 2 in 1 Unit for 5-100 and 
БУл" Disk Drives two 8" or 5'4" Disk Drives. It fits 


S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) жыш кока 


ІЛЕМ USED FOR @ + 8 Vdc @ — 9 Vdc C+ 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x Dx H 
KIT 1 15 CARDS SOURCE 15A 12" x 5" x 47a" 
KIT 2 SYSTEM SOURCE 25A 12" x 5" x 4%" 
KIT 3 DISK SYSTEM 15A 1A AA 14" x 6" x 478" 


DISK DRIVE POWER SUPPLY “ВЗ” REGULATED, OPEN FRAME, ASSY. & TESTED 


67.9 
SPECS: + 5V @ БА OVP, -5V @ 1А + 24V@ БА, SHORTS PROTECT. 2 SIZES AVAIL., 1.) 9" (W) x 64" (D) x 434" (Н), 2) 9" (W) x 53e" (D) x 514" d 
OPTION: 1.) REPLACE + 24V BY + 12V, 2) FOR SIZE 1 ONLY, ADD + 12V @ 1А, AT AN ADDITIONAL $12.00. 
IDEAL FOR THREE 8" or 5'4 FLOPPY DISK DRIVES, SUCH AS SHUGART 801/851, SIEMANS FDD 100-8/200-8 OR 100-5 ETC. 


£f 33 
DISK SYSTEM PWR SUPPLY “63” OPEN FRAME, ASSY. & TESTED. COMPACT SIZE: 10°(W) x 6" (D) x 5" (H) 92.95 
REGULATED OUTPUTS FOR DISK DRIVES: +5V @ 4A, —5V @ 1A, +24V @ 4A (OR + 12V @ 4A). SHORTS PROTECT 
UNREGULATED OUTPUTS FOR $- 100: +8V @ 14A, + 16V (2 ЗА. (OPTION: ADD OVP FOR +5V, ADD $5.00) 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 5'4" DISK DRIVES. 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY 43 SIZEWxDxH_ PRICE 
110/120 2 х 8 Мас, 28 Vac, CT, 2.5A 33," х 354" x Зив" 21.96 SHIPPING For each power supply $5.50 in 
110/120 — 2 x 8 Vac, 28 Vac, CT, 3.5A ЛЛ dis ee ыы ы. 
110/120 2 x 8 Vac, жуар ET.25A МӨма СТАЙ бый” Kian ға „ы С CERE CE 
110/120 2 x 8 Vac. 28 Vac, CT, 15А 48 Vac, CT, ЗА 334" x 3%” x 3Va" 22.95 A di» À | | 
110/120 — 2 x 8 Vac, 28 Vac, CT, 2A 3" x 9" x 2" 14.95 


_ MAILING ADDRESS: SUNNY INTERNATIONAL SHIPPING ADDRESS: 
P.O. BOX 4296 — 
TORRANCE. CA 90510 (TRANSFORMERS MANUFACTURER) 221297 S. VERMONT AVE [7] 
| | 


TELEX; 830-5010 а тыкхвшнуүсотис (213) 328-2425 MON-SAT 9-6 TORRANCE, СА 90502 


456 БҮТЕ July 1981 Circle 372 on inquiry card. 


ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


-' DIGITAL RESEARCH COMPUTERS 
22222 (214) 271-3538 - 


32K SS-50 RAM 
532909 к 


For 2MHZ 
Add $10 


32K S-100 EPROM CARD 
NEW! 


79.95 


KIT 


USES 2716's 
Blank PC Board - $34 


ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM's (450 NS) Are $9.95 Ea. With Above Kit. 


KIT FEATURES: 7. 
1. Uses *5V only 2716 (2Kx8) EPROM s. 
Allows up to 32K of software on line! 8. 
IEEE $-100 Compatible. 

Addressable as two independent 16K 9. 


disabled. 
Double sided PC board, solder-masked, 
silk-screened. 


2. 
3. 
4. Gold plated contact fingers. 


blocks. 10. Unselected EPROM's automatically 
5. Cromemco extended or Northstar bank powered down for low power. 
select. 11. Fully buffered and bypassed. 


6. On board wait state circuitry if needed. 12. Easy and quick to assemble. 


T-S 100 BUSS 
инн 


16K STATIC RAM KI 


PRICE CUT! 


eres 


a - - wily? = “i 
3 4 ! 1 
d d " item ud 
PAD 


E 
ү: '- Зе 
ПРОВА 
4! " \ йш 


M 
D HEA- 
s. um 
7K `+ 
ЖЕ). АЖЕ 
E = 
> 


ae 
МІР» 16, 

FOR 4MHZ НІНЕ ee ME 

ADD $10 


KIT FEATURES: 
1. Addressable as four separate 4K Blocks. 

2. ON BOARD BANK SELECT circuitry. (Cro- 
memco Standard!). Allows up to 512K on line! 
3 Uses 2114 (450NS) 4K Static Rams. 

4. ON BOARD SELECTABLE WAIT STATES, 
5. Double sided PC Board, with solder mask and 
Silk screened layout. Gotd plated contact fingers 
6. All address and data lines fully buffered. 

7. Kit includes ALL parts and sockets, 

8. PHANTOM is jumpered to PIN 67. 

9. LOW POWER: under 1.5 ampsT YPICAL from 
the +8 Volt Buss. 
10. Blank PC Board can be populated as any 
multiple of 4K. 


BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-$12 
SUPPORT IC'S & CAPS-$19.95 
ASSEMBLED & TESTED-ADD $35 


ne STEREO! мер, 


"m 
S-100 SOUND COMPUTER BOARD ” 


COMPLETE KIT! 


58495 


At last, ап 5-100 Board that unieashes the full power of two 
unbelievable General InstrumentsAY3-8910 NMOS computer 
sound IC's. Allows you under total computer contro! to 
generate an infinite number of special sound effects for 
games or any otherprogram. Sounds can be called in BASIC, 
ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

* TWO GI SOUND COMPUTER IC'S. 

* FOUR PARALLEL I/O PORTS ON BOARD. 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED. 
* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS. 
* EASY, QUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 

ж USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 


Both Basic and Assembly Language Programming examples are included. 


SOFTWARE: 
SCL" is now available! Our Sound Command Language makes writing Sound Effects programs | 
a SNAP! SCL" also includes routines for Register-Examine-Modify, Memory-Examine-Modif y, 
and Play-Memory, SCL™ is available on CP/M" compatible diskette or 2708 or 2716. Diskette - | 


$24.95 2708 - $19.95 2716 - 529.95. Diskette includes the source. EPROM'S are ORG at 
ЕОООН. 


(WITH DATA MANUAL) 


4K STATIC RAM 
National Semi. MM5257. Arranged АК x 1. *5V, 18 PIN DIP. А 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 


32 FOR $59.95 


8 FoR $16 


Digital Research Computers 


(OF TEXAS) 
Р.О. BOX 401565 • GARLAND, TEXAS 75040 е (214) 271-3538 © 


"TRADEMARK OF DIGITAL RESEARCH. 


Any or all EPROM locations can be | 


E 
P due 1 
“ “=> 


HE d | BLANK PC BOARD— $35 
RAM BOARD! | 


өм 


Blank PC Board 


$50 
For SWTPC At Last! An affordable 32K Static RAM with full 
6800 - 6809 Buss 6809 Capability. 
FEATURES: 
Support IC's 1. Uses proven low power 2114 Static RAMS. 


and Caps 


. Supports SS50C - EXTENDED ADDRESSING. 
$19.95 . All parts and sockets included. 
uw — жа Set . Dip Switch address select as a 32K block. 


. Extended addressing can be disabled. 
Fully Assembled, . Works with all existing 6800 5550 systems. 


Tested, Burned In . Fully bypassed. PC Board is double sided, 
Add $30 plated thru, with silk screen. 


SS-50 BUSS 
COPEXY 


^ o стро м 


KIT FEATURES: 

1 Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 

3. Fully Bypassed 

4 Double sided PC Board Solder mask 
and silk screened layout 

5 A'i Parts and Sockets included 

6 Low Powe: Under 1 5 Amps Typical 


COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS— $19.95 


SPECIAL PURCHASE! 
UART SALE! 


TR1602B — SAME AS TMS601 1, 
AY5-1013, ETC. 40 PIN DIP 


4 For 51029 


CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.35 EACH. 


NEW! G.I. COMPUTER SOUND CHIP 


АҮЗ-8910, As featured in July. 1979 BYTE! A fantastically powerful Sound & Music 
Generator Perfect for use with any 8 Bit Microprocessor Contains 3 Tone Channels. 
Noise Generator, 3 Channels of Amplitude Control. 16 bit Envelope Period Control.2-8 
Bit Parallel I/O. 3D to A Converters. plus much more! All in one 40 Pin DIP. Super easy 
interface to the S-100 or other busses. $11.95 PRICE CUT! 

SPECIAL OFFER: 5434-95 each Add $3 for 60 page Data Manual. 


TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75¢ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 596 
Tax.Foreignorders (exceptCanada) add 2096 P & H. Ordersover$50, add 
85€ for insurance. 


FOR SWTPC| 
6800 BUSS! 


ASSEMBLED AND 
TESTED - $35 


|| 
Loc 


$295 


EACH 


WE ARENOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 


Circle 124 on inquiry card. 


Circle 256 on inquiry card. 


E 
— CALIFORNIA COMPUTER SYSTEMS 
32K RAM BOARD ABT. 


450 NSEC ........ $579.95, 200 NSEC .........- $629.95 
16K RAM ААТ. 

450 NSEC ...... $255.95, 200 NSEC ..... $285.95 
64K DYNAMIC A&T. 

200 NSEC . зарах A ++ 9548.95 
Z80 PROCESSOR ART. ——MÁÁÁAÓ o 9900 
DISE ӨӘРТИОШЕН ...:...:::........................... $339.95 


APPLE IEEE INSTRUMENTATION INTERFACE 
KIT 7490. A& T.. " ..%275.00 


ARITHMETIC PROCESSOR FOR APPLE 7811A. 
ARIT —  ———————m"- $342.80 


APPLE ASYNCHRONOUS SERIAL INTERFACE 
7710A. A & Т. — — ..9137.10 


APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. AAT. m ..$153.95 


ALL OTHER CCS ‘PRODUCTS AVAILABLE 


SSM 


PB-1 2708 & 2716 Programming Board with pro- 
visions for 4K or 8K EPROM. No external supplies 
required. Textool sockets. Kit.............,....... $143.00 


CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Vector Jump Parallel 
port with status. Kit ... $146.00 PCBD ..... $31.95 


VB-3 80x24 ыы somali каана таи. 
4MHZ. Kit . | Ec 


10-4 Two — vO pn with full "ape 
20/60 ma current loop: Two parallel 1/0 ports. 
ШЕ; быс $168:00 РЕВО а... $31.95 


УВ-ІС 64 х 16 video board, upper lower case Greek 
composite and passe video with software, S-100. 
КИР a кайин кыны ОРОО HOP PURI $143.00 


CB-2 780 CPU BOARD. Kit . 9199.95 
AIO APPLE SERIAL/PARALLEL kit euo 9144.95 


ALL OTHER SSM PRODUCTS AVAILABLE 


BAC PRECISION 


ы 


[WIC/inc. WAMECO INC. 


MEM-3 32K STATIC RAM 2114 24 bit 

addressing К 

ЕОС-1 FLOPPY CONTROLLER BOARD will ан 
shugart, pertek, remic 5” & 8” drives ир to 8 drives, 
on board PROM with power boot up, will operate 
with CPM™ (not included). PCBD wore 543.95 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCBD .... $48.50 


QM-12 MOTHER BOARD, 13 slot, terminated, S-100 
board only 


CPU-1 8080A Processor board S-100 with 8 level 
vector interrupt. PCBD 


CPU-2 280 Processor S-100, on board ROM, 
power оп jump. BSBD. eese 


EPM-2 2708/2716 16K/32K EPROM CARD. 

POBD' олим сараны coi did ..$28.95 
QM-9 MOTHER BOARD. ine enon of QM-12. 
ЕТ PUB. ectetur tipi 
MEM-1 8K x 8 RAM 2102. 


Buflened `Р@ББ sso ciips nne ...$31.95 


PTB-1 POWER SUPPLY AND ) TERMINATOR BOARD. 


РН... —— — ..%28.95 

IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel, one serial and cassette. 

.. $28.95 
$4.99 


$5.99 


Debe LIT] “зери кайпиза»анийзе=е ңа 


$7.50 2114L 450 NSEC. 
..825.95 21141 200 NSEC 


MONDAY - FRIDAY, 8:00 TO 12:00, 1:00 TO §:30 
THURSDAYS. 8:00 TO 9:00 P.M, 
(415) 728-9121 
Р. О. Box 955 « El Granada, СА 94018 
Please send for IC, Xistor and Computer parts list 


JULY SPECIAL SALE 
ON PREPAID ORDERS 


(Charge cards not included on this offer} 


баку 192, РОВО................... $28.00 
аЯЖЖ ТТК» 551.00 
WAMECO МЕМ-1 WITH 250 NSEC LOW 
POWER RAM (NEC OR AMD), 

Of ee uum. ЖО за. ul $99.99 


MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 


MEM- 3 less RAM +h EATER тт... Кааба өй э Фа унай кө „Ф 95.95 
CPU-1 with MIKOS 22 8080A CPU ............ $99.95 
QM-12 with MIKOS ^4 13 slot mother 


DOANG ............-..... некемен екенын | е 
CPU-2 with MIKOS- #19. 

260 Processor ......... Pree E ...9 119.95 
EPM-2 with MIKOS #11 16-32K EPROMS 

less EPROMS ................. — .. $65.95 
ОМ-9 with MIKOS 412 9 slt mother 

board ....... ——— ROIS 
FPB-1 with MIKOS- 414 al tinis 

for front panel .....,. ... $144.95 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED AS REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED. ALL SOCK- 
ETS INCLUDED. 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE 850.00 WORTH OF LSTTL AND GET 
10% CREDIT TOWARD ADDITIONAL PURCHASES. 
PREPAID ORDERS ONLY. 


VISA or MASTERCHARGE. Send account number, interbank num- 
ber, expiration date and sign your order. Approx. postage will 
be added. Cherk or money order will be sent post paid in U.S. 
|f you are not a regular customer, please use charge, cashier's 
check or postal money order. Otherwise there will be a two- 
week delay for checks to clear, Calif. residents add 6% tax. 
Money back 30-day guarantee. We cannot accept returned IE's 
that have been soldered to. Prices subject to change without 
notice. $10 minimum order. $1.50 service charge on orders 
less than $10.00. 


icrocomputer-Controlled 
utoranging DMM model 2845 


oh 07 в Computer stabilized accuracy to 0.1% 
и Auto-perfection 
Selects range for maximum resolution 
tS и Audible continuity indicator 
Built-in audible tone generator 
s G-MOV overload protection 
Provides AC and DC voltage range protection to 
1000 VDC or AC peak 
s Shielded in RF fields 
Accuracy maintained in RF fields 


a CL. 


. 0! As 


и Long life, high reliability 
Four hermetically sealed reed relays perform 
range switching with virtually no contact wear. 
Microcomputer intelligence 
Designed around 4-bit microcomputer. Analyzes 
stored data and range that provides greatest 
display resolution. Program memory capacity 
1024 x 8 bits of ROM supported by 48 x 4 bits of 
data memory RAM 


=. in Stock and available for immediate delivery. 


Dual Trace 5" 
30 MHz Triggered Scope 
Model 1; 1479A 


Sweep Function 
Generator 
Model 3020 


Semiconductor 
Transistor Tester 
Model 5208 


Portable Digital 
Capacitance Meter 
Model 820 


Order with Confidence and get the Fordham Fordham Advantage! 


Call for 


our prices TOLL FREE 
(800)645-9518 


in N.Y. State сай (516) 752-0050 
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855 Conklin St. Farmingdale, N.Y. 11735” 


EE = Master Charge 
УРА" а BankAmericard 
" = VISA.» COD: 
! Money Order 
master charge m Check 
waar) COD's extra 


Circle 153 on inquiry card, 


ORDER BY PHONE 


COMPUTER STOP ses 


(213) 539-7670 PST 
TELEX: 678401 TAB IRIN 


LOWEST PRICES IN THE WEST,NORTH, SOUTH & EAST 
gapple computer 


—— Sales and Service 
APPLEIOPNONA ......................... 3850 
APPLE /// 96K 
Information Analyst Package 
12" B/W Monitor 
АРРСЕТТОРТІОМВ:......................... 4350 
SAME AS OPTION A PLUS: 
| DISK Il for APPLE /// 


APPLE /// OPTION С.......................... 4800 
SAME AS OPTION A PLUS: with Controller & Dos. 3.3 


DISK I! FOR APPLE /// PASCAL SYSTEM 

SILENTYPE Thermal Printer $425 

2-80 Softcard 
$299 


2545 W. 237 St. Torrance, СА. 90505 


F APPLE] Plus. 
16K.......951075 
48K.......51193 
Disk][Drive .. $529 


APPLE HARDWARE 


Parallel РгіпіегІпќегѓасе Сага . ..............,.. 160 | 
Gommuni@atiohS' Gard. .,..2....--............. 195 MONITORS/DISPLAYS 
High Speed Serial Interface .................... 145 
Pascal Language System ...................... 425 Lc coc al. o kp mmc 140 
Centronics Printer Interface.................... 185 SONY GI MOMO a. ov oue hm rh enm 195 
Applesoft Firmware Card ...................... 160 KG-12C Green Phos. Мопйог................... 275 
integer Firmware Gard --...................... 160 ` Sanyo 12” Green Phosphor. Monitor............. 275 
Disk }[ with Controller DOS 3.3 .................. 529 NEC 12" Green Phosphor. Monitor .............. 275 
E Se als «share... ИИО оо, A 475 Sanyo 12" BM Monitor ..... remota 250 
Отаров Tablet .............................: 625 
PRINTERS 
OTHER HARDWARE 

Apple Silentype with Interface.................. 525 
Alf Music Synthesizer(3Voice) ................. 245 IDS 445 (Paper Tiger) with Graphics.............. 695 
а ОРОТ ико. 175 IDS 460 with Graphics ........................ 1099 
ABT Num&is Keypad ......................... 119 IDS 560 with Graphics 10)..................... 1295 
Кокила Н oiii eoe eol Dabo 295 ань ..............................: 795 
си СООРОН ЧЕРНЕВ. 245 МЕС Spinwriter (RO, Serial) ................... 2650 
Rom Plus with Keyboard Ғійег.................. 175 
ОКОТО SHOU o ce rr RI n 250 
ШИНЛИ. л... E E S ok a у. we й 150 SOFTWARE 
DoubleVision 80 x 24 Video Interface ............ 245 
CCS Arithmetic Processor ..................... 399 Гр C DCN ee a re 925 
CCS Parallel пме... ааа. 119 Apple Post (Mailing List Program) ................ 40 
ТИК ИТЕН ............................... 145 Easywriter Professional System ................ 195 
Microworks DS-65 Оідіѕесіог................... 339 ЖИН ШИБЕР 0), „сне ctas, ottenere cesi - 95 
SVA8 inch Disk Controller ..................... 335 DB Master Data Management .................. 150 
- cgo MMC. TRE. 30 jo -—- cds UMETCCTEC.ORUO.IEDO 7 7 7. 79 210 
CCS Synchronous Serial Interface .............. 159 cyl | Leclerc rh re г aes а 65 
CCS Asynchronous Serial Interface ............. 159 EEG ae. ЕГІ”? 125 
Corvus 1D Meg: Hard Пізк..................... 4395 CCA Data Management System. ...... er ees 90 
COP C OnstellaWOn. ......................... 595 Full Screen Mapping for CCA DMS ............... 59 

Pascal Interactive Terminal Software (PITS) ....... 29 

MISCELLANEOUSISUPPLIES Basic Interactive Terminal Software (BITS) ........ 29 

iiia ОВее,. онь Ote c dac инал QST RUN e 29 
16K RAM (200060 М5).......................... 49 Dae Factory DNO ............................. 95 
Verbatium Datalife Diskette (Box of 10) ........... 30 г Е По Базы; 2225-2555 Morc WE ыы 95 
Dysan Diskettes (Box оҒ5) ...................... 22 ON ООРОО CORTE ET CT TENE 120 
Apple Diskettes (Box оҒ10)...................... 45 Magic Wand Word Processor (Needs Z-80 Softcard) 345 
Verbatim Diskette Boxes (Holds 50 Disks) ......... 18 Dow Jones Portfolio Evaluator................... 45 
Silentype Paper (Box of 10 гО!Ї$).................. 40 EE. o coii viden ie atat M cc бан жайылы: 140 


ORDERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card service charge of 2%. AE credit card service charge of 
5%. Mail order may send charge card number (include expiration date), cashier's check, money order or personal check (allow 10 business days to clear.) Please include a telephone 
number with all orders. Foreign orders (excluding Military PO's) add 10% for shipping. All funds must be іп US. dollars (letters of credit permitted). Shipping, Handling and in- 
surance in U.S. add 3% (minimum $4.00). California residents add 6% sales tax. Our low margins prohibit us to send COD or on purchaseorders or open account (please send for 
written quotation). All equipment is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchantibility 


of products sold. All returned equipment is subject to a 15% restocking fee. We ship most orders within 2 days. 
WEARE A MEMBER OF THE CHAMBER OF COMMERCE. RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 
PLEASE SEND ORDERS TO: 


COMPUTER STOP, 2545 W. 237 St, TORRANCE, CA 90505 


Circle 83 on inquiry card. BYTEJuly1981 459 
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Circle 135 on inquiry card. 


WANTED: 


APPLE, PET, TRS-80, CP/M 


SOFTWARE 


Weslico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phillip Woellhof, VP. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution. 


WESTICO 


The Software Express Service 


Interface Converts 
Your Typewriter 
into Printer 


» Finest print quality ғ Low cost 

• Easy installation s Quick delivery 

« Fits IBM SELECTRIC? typewriter with no modification. 
« For TRS-BO*, Apple®, or any parallel or R5232 port. 

» Write or phone for more information, today! 


ce, — U.S. and worldwide sales — 
Жа; INTERNATIONAL INC. 
| E 16140 Valerio St. 
Van NUYS, CA 91406 USA 
TEL: 243/781-0020 TLX/TWX: 940-495-1767 


Circle 192 on inquiry card. 


Ever question the quality of your compute: 
lay. If so, you've probably been told 
ОҒ the best you can expect from an 
RF modulotor...buy a color топ оғ”, 


WE CHALLENGE THAT STATEMENT! 


concepts'' modulator can do for your pic- 
ture... MICRO-VERTER Model MVX- 500, 
$35 PP. Phone orders welcomed. 


HOT LINE DIAL: 402-987-3771 
— 


DA 


INTERFACE EXPANSION BOARD 


For the TAS 80 
MICRO-DESIGN 


| The Interface Expansion Board gives your Computer 
mese features 


Phane Modem 
2K E-PROM OPTION 
32 K Memory MDX 


Reat- Time Clock 
Parallel Far! 
В5.232 Port . 


Dua! Cassette Line MDXx-2* 


Floppy Disk Controller' 7A 95 


On Board Supply 
Sik Screen Add 5.00 far shipping 
Solider Mask & handling. Texas residents 


Expansion Port add 5?« sales tax 
Manual MANUALS $7.95 


"FREE PAMPHLET AVAILABLE 
Call or write 


em шылы. 
' Menchaca, Texas 78852 "шш 
§12-282-0225 


TRS АЛ г uadpman of landy Сога 


In Stock Now 
PC Board ё user marwal 


Circle 232 on inquiry card. 


COMPUTERS! 


(баррс 
OHIO SCIENTIFIC 


СІР SERIES II 
CALL FOR OUR PRICE 
other OSI discounts available 


COMPUTERS 
PLUS 


07495. 108th St. 
MILWAUKEE, WI 53227 


(414) 321-1770 
IN WISCONSIN 


CALL NOW TOLL FREE 
1-800-558-4236 


Circle 89 on Inquiry card. 


DISK DRIVES 
REMEX 


Compatible with IBM and Shugart. 
Double sided, Double Density 
1600 K Bytes. 


RFD 4000 
Double Sided, Double Density 
800K Bytes 


For fast delivery, send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or companychecks require 
two weeks to clear. California Res. 
add 6% sales tax. Minimum ship- 
ping charge $10.00. No C.O.D. 
Electronic Equipment Unlimited 
3845 Birch Street 
Newport Beach, CA 92660 
PH: (714) 540-5231 
Pricing and availability subject to 
change without notice. 


Circle 139 on Inquiry card. 


9 TRACK TAPE DRIVES 


800 ЕРІ 

45 IPS 
FULL MANUAL mE ORIGINAL 
$4850 VALUE BOXES 


PERTEC Model 8840A-S-45 
INDUSTRY STANDARD INTERFACE 
CAPABLE OF IND. STD. ANSI-IBM DATA FORMAT 


READ/WRITE DATA IN STANDARD ANSI-IBM COMPATIBLE 
FORMAT 


DUMP WINCHESTERS AND HARD DISKS; 10 inch reeis hold up ia 
3600' of tape 34.56 Megabytes unblocked. 


EXCHANGE DATA & PROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOL. WORK, SERVICE BUREAUS ETC. 


BARGAIN PACED MINI-COMPUTER UPGRADE. OEM List $4850 


А large OEM overstock makes these industry standard drives ауанабіе al 
B fraction of their current list price. Full size drives handie up to 10 5 inch 
reels o! standard inexpensive 1/2 inch mag tape. 19 inch rack mounl or 
use right out of the box of steel shipping trame. 


SPECIFICATION SUMMARY: 9-track, 800 BPI, dua! head fread after 
write), 45 IPS read/write, 200 IPS rewind, BOT/EOT sensing, 170 
VAC/69-Hz, solid state, recent manufacture, ali 1/О signals TTL/DTL 
compatible, tension arm ‘аре bulfenng, full controi panet, Call or write Tor 
full set of technical specifications 


INTERFACES: Electrovalue encourages the development of interfaces ta 
popular systems Interfaces exist for popular minis and are being 
devetoped tor several hobby computers. It you'd like to develop and 
document an interface to a popuiar smal! system cal! ta discuss 
discounts. 


ELECTROVALUE INDUSTRIAL INC. 
PO BOX 157.6. % Phong има гешн and 


MORRIS PLAINS, NJ 07950 Quesiions ane welcome 
Елтану Шакалад degre) ras A 201/267-1117 


Desk Top Computer 
This unitis a computerized Etectronic Secre- 
tary. it keeps time, date, calendar, message, and 
meeting files. Originally sold thru a major mail 
order house for over $450. 


Technically, it's a 6507 MICRO, ROM, RAM, 
Panaplex Alpha Display, Ni-Cad battery, Power 
Supply, Keyboard, Wood and Aluminum Case 
with Schematic and operating instructions. 


Most of these Computers are warranty returns. 
We are offering Refurbished, like new, units for 
$99.95 and AS !5 (most have minor problems) 
units for $44.95. Add $4.95 for shipping and 
handling. All units are complete as described. 
Al sales are final. California Residents add 
6.5% sales tax. 


Send Payment with order or call our Order Line 
408-272-2320 and use your MC or VISA card. 


Solid State Surplus 
P.O.Box 32418/San Jose, CA 95152 


Circle 359 on Inquiry card. 


NEED A LETTER QUALITY PRINTER 
BUT DON’T WANT TO PAY THE PRICE? 


Then American Business Computers Has Just The Printer For You! 


Sturumter furnisbes 3 clear 
copies using а U6Geburavter rinil. 
it paxtuces ІЗӨүтітатме columns. The Mancriter cccinmamnodates 
Paper widths up to 380 тт 177), 
friction feeding cuntinuous farms or 
нені paper 


Call Us For A Price 
That Will Pleasantly Surprise You 


= a = 
= 
Operational front parat 
Suttehes, mounted em a PC huard 
ite tbe status Indicators, provide 
Select. dine Feed. emet Power-On 
functions, 


The Starwriter Daisy Wheel Printer is designed to fill a distinct gap in the peripheral marketplace. A speed of 25 cps and its low price make it the 
ideal choice for today’s systems designer interested in achieving superior price/performance ratios. 

Incorporating the latest LSI technology, the Starwriter is built by one of the world's most respected computer peripheral manufacturers. The 
printer is furnished complete and ready-to-use, requiring no changes in hardware or software. Starwriter offers an industry standard parallel inter- 
face, as well as RS232.C interface. Total plug compatibility and a wide variety of interface matching capabilities help lower the system integration 
costs for OEMs and end-users. 

Using a 96-character wheel, the Starwriter produces letter-quality printing on 3 sharp copies with up to 136 columns. Starwriter offers the highest 
degree of vertical and horizontal positioning, resulting in the most precise character placement in the industry. The easy-to-change character wheel 
also makes our printer a perfect choice for international applications. Compatible with sheet feeders, starwriter accommodates paper widths to 
381 mm (15") and uses industry standard ribbon cartridges. 

Along with a self-test capability and a programmable VFU (Vertical Format Unit), Starwriter furnishes the operator with ail desirable status 
functions, commands and program selectable switches. Panel lamps indicate the current Paper, Select and Power status. 

Theeasy plug-in compatibility of Starwriter and its outstanding print performance makes the Starwriter perfect for TRS-80*, Apple*, and S-100 
users. 

Starwriter is backed up by a one-year warranty (3 months on parts and labor, 9 succeeding months on parts) and is further supported by a strong, 
fully trained and technically proficient service organization. The Starwriter is available for immediate shipment in any quantity desired. 

For more information, call American Business Computer, 118 So. Mill Street, Pryor, Oklahoma 74361; Telephone 918-825-4844. 


*TM of Tandy Corp 
*TM of Apple Computer Corp. 


AMERICAN BUSINESS COMPUTERS 


118 So. Mill Street 
Pryor, Oklahoma 74361 
Telephone 918-825-4844 


Dealer Inquiries Invited 
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Tele - Mite 


Phone dialer/controller for Apple 


D 


> Hands free. on hook. programmed dialhng 
> Alpha search of stored directory 

> Two digit speed dialing for 20 numbers 
> Busy number re-dial feature 

> Multi extension hold transfer capability 
> Plugs directly into game controlier 

» Does not affect paddle functions 

> Uses standard RJ11C telephone jack 


$150 for TELE~MITE, software, and 
complete instructions 


Conn res add 75% tax - 90 day Warranty 
Soltware requires 36K & disk, specify integer or Dius 


COMPUDYNE inc. 
Dept TMB 
РО. Box 3549 
Stamford, Conn. 06905 


Circle 66 on Inquiry card. 


DOT MATRIX PRINTER 


MX-80 ЕТ 

Friction and removable, variable width Tractor 
NOW IN STOCK 

CALL FOR DISCOUNT PRICE 


Also in Stock МХ-80 $493- Lower! Call! 


NEW! Graphics ROM for MX-80. CALL! 


We also stock direct connect cables for TRS-80, 
Apple, Atari, Pet or RS 232 


CALL 800-344-7493 


(209) 667-2888 (within CA) 


я inc. 


NUM 1125 н. GOLDEN STATE 


TURLOCK, CA 95380 


Circle 214 on inquiry card. 


on the NEW 
Business-Sized 


Paper Tiger” 
560 


only $1595* 


| *plus shipping; Calif. res. add sales tax 


ІНШІ DEVELOPMENT 
ACO CORPORATION 
1445 Koll Circle, Suite 111, San Jose, CA 95112 


(408) 947-1101 
(call 800/555-1212 forourtoll free number) 


Circie 382 on inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and С.О.0.5 


accepted 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Са! call 
„ә... 2! (800)529-5935 or 
mung UM (805)542-1037 


Circle 298 on inquiry card. 


ғтк ғы 


**COMPUTER SURPLUS** 


LANE EE EE н + + + + ++ ++ + +++ 


Brand new Perkin-Elmer No. 550 
Terminals—priced too low to quote. 
Video terminals & keyboards, $50 to 
$700. Stringy floppy units-brand 
new, $300. All the above with docu- 
mentation. Computer cabinets, 19" 
rack, $50 to $100. Power supplies, 
capacitors, ribbon cable, cooling 
fans, misc. components & hardware. 
We buy used microcomputer sys- 
tems—all types. Also deal in IBM, 
Univac. New PERKIN-ELMER mod. 550 TER- 
MINALS ... priced tao low to quote. 


CALL LEE ANDREWS at 
(216) 473-0866 


DATA HARDWARE 


701 Beta Or. #4 
Cleveland Ohio 44143 


* * 4*9 4393 3 EX 08 99 9399 / 


DEALERS WELCOME 


Circle 110 on inquiry card. 


SOFTWARE; HP-85 SYSTEM 


FOR 132 COLUMN PRINTER 


u Payroll: FOR 100 EMPLOYEES WITHIN 
10 DEPTS PRINTS LEDGER 
SHEETS AND CHECKS. 
в Inventory: FIFO FOR 2000 STOCK #5 
PER DISC. UP TO 100 DISCS. 
п AP/AR/GL: OUR OWN CUSTOM VER- 
SION OF SOFTWARE 
WRITTEN BY NORTH- 
WEST SOFTWARE INC. 


UNDER DEVELOPMENT: 
CONSTRUCTION COST ORGANIZER. FAST 
RENT AND ORDER ENTRY. 


WE SELL THE HP-85 AND USE IT IN OUR 
VARIOUS BUSINESS OPERATIONS. 
THROUGH A & A SOFTWARE YOU CAN 
HAVE THE BENEFIT OF OUR KNOWLEDGE 
AND EXPERIENCE. 


A & A SOFTWARE CO. 

15-22 Fair Lawn Ave 

Fair Lawn, NJ 07410 
(201) 423-2060 


DEALER INQUIRIES WELCOME 


Circle 23 on inquiry card. 


SAVE 40% compiere list. 
5%” Sgil. Dens. 26.70/10 


Specify soft, 10 or 16 hard sectors 


8” 591. Dens. 27.30/10 


8” Dbi. Dens. 35.80/10 
Specify soft or 32 hole hard 


Add $2.00 shipping - Michigan add 4% tax 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, Mi 48081 


Authorized Distributor 
information Processing Products 


Circia 212 on inquiry card, 


informatior 
exchange . 


- USEFUL 
INFORMATION 


- SOAPBOX 
“PERSONALS 
- TRADING POST 


512-734-9579 


(103s / 2125] 
РО. Box 12367, San Antonio, Texas 
7 


[humans] 


Cirgle 431 on inquiry card. 


INVENTORY CONTROL SYSTEM 
WITH PARTS EXPLOSION FOR 
FINISHED 60005 AND ASSEMBLIES 
Parts requirements forecasting & Pull Sheets 
Reorder Reports 
Economic Order Quantities 
5000 Items per 8” disk 
AVAILABLE FOR CROMEMCO, CP/M®, 
ANO OASIS OPERATING SYSTEMS 


Hardware requirements: 64k RAM, 
132 Column printer. 

Manual and 8” floppy disk 

Multi-level explosion version 

Joh Costing 


Accounts Receivable, Accounts Payable, 
Order Entry, General Ledger, Payroll and 
Mailing List programs also available. 


FEITH SOFTWARE, INC. 
204 MARVIN RI. 
ELKINS PARK, РА, 19117 
(215) 782-8240 


Circle 152 on inquiry card. 


Cx commodore SERES NN. NEW! 


BUSINESS COMPUTER © "= 


Putting together your own b VIC-20 
powerful business computer = ‚.. Introducing 


system is as easy as1 —2 — 3! < the first ! ! 

y y > full featured, expandable color computer priced under $300. 
e COLOR: 8 charactor, 8 border and 16 screen colors. @ LANGUAGE: PETBASIC 

T F e SOUND: 4 internal amplifiers including 3 tone (music) generators and 1 sound (noise 8 sound 

б П M ü 0 3 2 З effects) generator. Each amplifier has 3 octaves. Sound uses a television or mionitar speaker. 

À e MEMORY: 5K RAM (random access memory) expandable externaliy to 32K RAM 

e FULL COMPUTER ACCESSORIES: disk drive, printer, tape cassette, game controls & more. 


3 2 K n A M e KEYBOARD: Full typewriter keyboard with special screen editing keys & PET graphics 
|. QV е PROGRAMMABLE FUNCTION KEYS: 4 programmable function keys(8 separate functions). 
e PLUG-IN PROGRAM & MEMORY EXPANSION CARTRIGES: (programs plug directly into the 
back of the computer...each program can be up to 27K). 
0 umn creen Ж © GRAPHICS: Full PET keystroke graphics. 


@ CONNECTS TO ANY TY SET/MONITOR: (Buill-in RF Modulator). 


The new Commodore 8000 series business i 
computers offer a wide screen display to ; available from ANCRONA 
show up to 80-characters per line of infor- (ге only $200.05 


mation. Text editing and report formatting are 
faster and easier with the new wide-screen display. The 
8000 series also provides a resident Operating System with expanded functional | ` 
capabilities. You can use BASIC on the 8000 compufers in both interactive and NW. | 
program modes, with expanded commands and functions for arithmetic, editing, | 

and disk file management. The CBMBOOO series computers are well suited for the 
business marketplace computing пеесіб...,................ ....... $1795.00 


өз. 
ык Мен MSN Ы; - 1 | 
TAS: » ` MATRE vennas” | 
wee гк sea ч MILI — 
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Floppy Disk 80 Column Dot Matrix Printer 


Over 950 K Bytes The Tractor Feed Printer adds versitility and convienceto your BusinessComputing 
System. The tractor feed printer accepts mailing lists, prints checks, invoices, and 
N el U ser Storage standard or customized business forms. Plus, it will print not only aloha and numeric 
characters, but also all of the graphic characters in both normal orreverse, so you 


you can add emphasis to parts of your printout. Varying character size allows you to 


The CBM 8050 Dual Drive Floppy Disk is an enhanced version of the intelligent create headlines and titles. And programmable line spacing means a perfect 
CBM2040 Disk Drive. The 8050 has all the features of the 2040 with more powerful match-up on your customized forms. You can set left and right margins, page | 
software capabilities, as well as over 950K bytes of online user storage capaetty. length, justification, and decimal position as well. ....,............ .. $795.00 


The СВМВ050 supplies relative record files and automatic diskette 
initialization. It can copy all the files from one diskette to another without | OTHER COM MODORE COMPUTERS, PERIPHERALS AND SOFTWARE. 
copying unused space. The CBM8050 also offers improved error CAM401GK 16KAAM.40 column x 25 ne CRT display, terminal styled keyboard with separate nurnenc pad and (гарінс keys 5 995.00 


recovery and the ability to append to sequential files... $1795.00 CBM4016B 15K RAM. 40 column CAT display, typewriter styled keyboard wih separate numenc pad 995.00 
CBM4032N 32K ВАМ, 40 column CRT display, terminal styled keyboard with separate numeric pad and graphic keys 1295.00 
CBM40328 32K RAM. 40 catumn CRT display. typewriter styled keyboard wilh separale numer pad 1295.00 
CB8MB032 32K RAM, 80 column CRT display. business keyboard with separate numeric pad and new screen editor tunctions 1795.00 
APPLICATI ON SO FTWA RE CBM4040  InteHgent 574” птпі-орру dual drive with 343K byte nel user storage 1285.00 
ls CBMBOSO Intelligent Sv4^ mim-floppy dual drive wath over 950K byte nel user storage ` 1795.00 
WORD PRO 4 PLUS state-of-the-art word ргосе550. Best seller of all word PORSEERNEIS lor С8М4022 80 column dot matrix printer with forms handling tractor teed. Full PET graphics, and varible lime spacing 795.00 
the Commodore computer. Check these features: Exceptional text editing, inserting, deleting, CAM4D10 “осе Synthesizer. features phoneme sylhesis fot vocabulary construction rather than digital techniques 395.00 
margin control, tab setting, document storage & printing, global search & replace. | cCBM8010 High performance 300 BAUD IEEE interlaced modem features accurate teleprocessing communication 219.95 
automatic page numbering, repagination, ability to link files of text to produce long continu- | CBMD2N  — Cassetle input/output unit to use with PET/CBM computers 95.00 
ous documents, subscripts, superscripts, boldface type, varible pitch, varible line spacing IEEE to IEEE Use this cable when fonnectin(; more than one peripheral {Floppy and Printer) to any PET/CBM computer 49.95 
\ | . : i РЕТ 10 IEEE Use this cable to connect your Floppy or Ргимег to any PET/CBM computer » 39.95 
exit to basic, pause, start print from any page, view documents on screen tor appearance 
prior to final printing. Now add simultaneous input/output, math functions and ability for |  sorrwane 
multi-user sytems and you can see why it sells best....... ... Mee v $450.00 | 4ao010 — Pascal Development Pkg $295.00 321004 Treasure Trove ol Games $9.95 
| і 400020 Assembler Development Pkg 99.95 321006 Galaxy Games 885 
500020 WOROCRAFT 80....... $395.00 900040 Information Retrieval and! Manage- 321005 Basic BASIC 14.05 321008 Draw Poker 9.95 
500010 02ZTheinio Wizard..... 395.00 ment Aid....,....,... $495.00 321046 — Strathclyde BASIC 14.95 321009 Blackjack 9.95 
500030 Tax Preparation System... 495.00 500040 Dow Jones Portfolio Management 321066 Ре! Pitot М 221010 Spacetirght/Spacetatk 2" 
— em : ысы eRe SUITE 3 321001 X Heversal/Nunber Reverse 9.95 321035  fowtng/Awar 9.95 
For additional software for your Commodore order 3 copy of 321002 = (het Planner/Biarhythi 14.95 32104] X Backgammon 9.95 
MANUALS (Please add 75C per manual tor shipping) 
| C 0 М М 0 D 0 R E 321604 Users’ Reterence Manuat Basic 4.0 yeared to teaching the tunctions and capabiltties ol theBry 16nand 32n terminatstyted keyboards 
ANCONA Can also be a supplement tor CBM model 16B and 32B wih typewriter styled keyboards $ 9.95 
SOFTWARE 320877 COM User Guide СВМ lealures are described in an easy-lo- understand, nontechascal manner 1.98 
STORES 00 NOT ACCEPT MAIL ORDERS 320838 СВМ Printer Manual 4022 applies to Tractor Feed Printer Modet 2022 Thismaniial contains all the infotmatron you need to check 
| М Al L 0 R D E R E N CYCLOPEDIA mit. connect and operate your printer 1, 
- 220899 5'4” Fieppy Disk Manuat for2040, 4040 and 8050 солізіп5 the information you need to connect and operate all tloppys 


Contains a complete listing ofthe | 320524 MOS Hardware Manualtellsyouhow theb5XX'arilyotmicroprocessor chips tunction ang the support chips needed 

software available for Commodore | 320525 на { ыш. нна из manual Б peli to work cone ae with the Hardware Manual which describes Ihe ЕЯ 
А bi jardware consideralton when using the echnolagy. Inc. microcomputer tamily. 

computers plus a brief description 800010 The PET Revealed is a collection of discoveries about Commodore Computers, how and why they work andhow (ouse these facts Lo 

on each program and availabie wrile better programs and perform more interesting functions 19.95 

Sources 900020 Library of PET Subroutines makes the process af writing an apphicatrons program considerably easier for the average Conmnodore 

ЭОПОЗП ..........-...---ЖФ4.95 Computer User It contains the logical framework on which to build. plus ards in the form of std subroutines 19.95 


Р.О. BOX 2208Y CULVER CITY, CA 90230 


PHONE ORDERS (213) 641-4064 


Bg aces 51102 Add 52 DO to cover postage andhandling Master Charge 
and VISA welcomed Plegseinclude yourctharge caid number. interbank numi) er end 
тарап date Some dems ai? subjert io peor sale Мей cesparubie ín tynms 
oes Нисе may vary tram Mai (rder piony We tese rve the reght ta suhstnire 


: VISIT A STORE NEAR YOU TODAY We stock alme selection of Technical Books, Discrete Components, Integratud Circuits, Test Equipment and Electranie Supplies. 


ATLANTA CULVER CITY HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 
iXX] Piedmont Rd. М.Е.| 11080 Jefferson Blvd. 2649 Richmond |1125 М.Е. 82nd Ave. | 1300 E. Edinger Ave. [1054 E. El Camino Real} 4518 E. Broactway 
Atlanta. GA 30305 Culver City, CA 90230 Houston, TX 77098] Portland, OR 97220 | Santa Ana, CA 92705] Sunnyvale. СА 94087 | Tucson, AZ 85711 
(404) 261-7100 (213] 390-3595 (713) 5289-3489 (903) 254-5541 (7114) 547-8424 (408) 243-4121 (602) 881-2348 
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EAST COAST 


COMPUTERS 
P.O. BOX 295 
WHITEHOUSE STA., NJ 08889 


VERBATIM 5" DISKETTES 
MEMOREX 5" DISKETTES 


TRS-80 is a registered trademark of 
Tandy Corp. 


TERMS: MASTERCHARGE, VISA, 
CHECK, MONEY ORDER, 
U.S. FUNDS ONLY. NJ RESIDENTS 
ADD SALES TAX. ADD 5% FOR 
SHIPPING AND HANDLING. 
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COMPUTER 
CASSETTES 


| C-20 | 8.50 | 7700 
| C90 | 15.00 | 135.00 | 


CASSETTE 
DUPLICATION 


Software Duplication for 
TRS-80, Apple & Atari. Com- 
pleted cassettes are guar- 
anteed to load. For info call 
(305) 898-3382. 


ACTS AUDIO, INC. 
2304 E Robinson St 
Orlando FL 32803 
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CP/Mu i 68xXX 
4CROSS-SOFTWARE 
including source code in “C” 


ASSEMBLER FEATURES: 
2-pass absolute assembly 
Full instruction set, Motorola-compatible 
Free-format input 
Unlimited length labels 
Arithmetic expressions in operands 
Sorted symbol table output 
Intel format hex output 
PACKAGE A6800... MC6800/MC6802/MC6808 


МС6801/МС6803 
2....... МС6809 


5" North Star disk format. w/manual 
Manual and listing alone 
(Wisconsin residents please add 4% tax) 


introl corp.— 


647 W. Virginia St. Visa and 

Milwaukee, WI 53204 Master Charge 

(414) 276-2937 Accepted 
CP/Mis a trademark of Digital Research 
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REWARD 


The Best 
Computer Game Program 


If you don't have the very best program for 
games such as Chess, Checkers, Back- 
gammon, Bridge, Co, etc; we aren't inter- 


ested 
- but - 


If you do, then we are interested in talking 
with you and helping you turn that program 
into profit. We are a high technology com- 
pany which markets the very finest in elec- 
tronic games, and would like to hear from 
you. 


Respond by sending a letter describing your 
program and why you consider your pro- 
gram to be the best, to; 


EXTEMPORE, INC. 
2301 Ohio Drive 
Plano, TX 75075 

Attn: J. Gray 


ALL FUR GUALITY COMPONENTS 


BM m 


ОТ System*I 64K,1MB NEC765,8"DRS, 28048 $2995 
QT SBC2/4MHz 280A® 1225 QT 1/O* 2s2pART 225 
QT Clock Calenders 110 RAM 164MHMz AGT 195 
RAM 65 Atiz BankA&T 210 RAM 16 & RAM 65 16K 
Boards avail. in 5MMz (05 low poker design 
RAM 65 CMOS BANKAGT 259 RAM 16 OMOS A&T 249 
GODBOUT ELECTRONICS ALL A&T BOARDS(CSC Саш) 
CPU Z 6MHz, Disk 1, (2)RAM 20 32K, Inter- 
facer 1/11, CPM 2.2, Special for 1587 
CPU 2 4MHz АҚТ DMA 229 CPU,8085/88 DMA 329 
Disk 1 AGT BIOS DMA 386 CPM' 80 м/р1 135 
System Support 1 308 4MHz 9511(8231) 235 
Interfacer I or II 194 Interfacer3(5) 467 
Interfacer3(8)ports 547 Spectrum color 308 
RAM 17 64K Static 1088 RAM 20 32K 547 
Enclosure 2 Desk 643 Enclosure 2 RK 697 
Televideo 920C 710 Televideo 950 950 
Ampex Dialogue 30 795 Ampex Dial 80 950 
EPSON МХ80 par 473 DMB6400 64K 740 
Systems Group 2800 Series Conputer Boards 
CPD2800 280A DMA 599 CPC2810 280A 395 
FDC Disk Contr DMA 416 FDC Disk Ctr 370 
ALL BOARDS IN THIS AD ASSEMBLED f; TESTED 
SLUDER ACCTG PKG 100 WORD STAR 300 
All Prices Subject to Change, Minimun Ship- 
ping $3., Outside USA $10. Ainnail for Brds 
Cry 280%іге Registered Trademarks of 
Digital Research and 2ilog Inc, Respectively 
БО BOX 4g) шуш 
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ALPHA MICRO USERS: Are you looking 
for professional quality word processing at 
an affordable price? Ours is easy to use, 
with a well-written 110 page manual which 
has many examples, and an on-line help 
facility. It finds spelling errors and typos 
with an on-line 70,000 word dictionary and 
helps you correct them. The screen editor 
has global search & replace, block move, 
wraparound, file merge, and virtual 
memory to edit large documents. It can do 
proportional spacing, bold printing, 
underlining, form letters, tables, fancy titles 
with page numbering (even in Roman 
numerals), centering, table of contents, 
sorted index, and automatic hyphenation 
using the dictionary, and MUCH MORE! 
$599 and worth it! Available on floppy, 
Hawk, and Phoenix disks. (Add $100 or 
$400 for Hawk or Phoenix, respectively, or 
supply your own). Manual alone is $15. If 
you have questions phone us at (408) 
496-0855. Toxen Computer Systems, 950 
Meridian Ave., Suite 34, San Jose, CA 
95126. 
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HEADERS | ? POLE ІР 


TRINTED 51 50 
| =їпсшт i rTT each 
шоамт ANGLE мот 
34 PIN HEADER wa ah ады 
ЗМ 3413-1003 51,25 EA & lina to ground 
40 PIN HEADER noise suppression 
ALPHA $1, 50 EA CORCOM # IOKS 
50 PINHEADER =o Rated: tO amp 
/ 3M 3433—1002 $1.75 EA |554” кые 
40 PIN CONNECTOR T 


3M $ 3.75 ea. 
y d 10 tor $35.00 


пишини 1.50 | SUB MINI L.ED. 


2/44 EDGE CONNECTOR| 20 МА at 1.75 volt 
ТІМ SOLDEATAIL. 1567: 200" .075"X 098" 


ЖЮ lor $1.00 
4 PACKAGE pf 200 PCS 
- Р $18.00 


LARGE OUANTITIES AVAILABLE 490 lor $32.00 
$135each 10lor$12 50 1000 lor 370.00 


ALL ELECTRONICS CORP. 


905 S. Vermont Ave. TERMS 
P.O. BOX 20406 * Quantus Limited 
Los Angeles, Calif. 90006 • мп Order 31000 
(213) 380-8000 j M a 
Mon.-Fri. Saturday т асар oP 6” 


8 AM-5PM 10AM -3PM * Prompt Shipping 
SEND FOR FREE CATALOG: 
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EQUIPMENT - 
& SOFTWARE 
BARGAINS 


EVERY MONTH (= ze 


BUY, SELL OR TRADE ALL TYPESO 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-ewned апа new) among 
20,000 readers nationwide in BIG 
(11x14") pages. Classified ads are 
only 10* per word and are indexed for 
easy and fast location. Subscription: 
$10 a year / 12 issues. Money back 
guarantee. Sample copy, $1.50. 
COMPUTER SHOPPER 
P.O. Box F-14 
Titusville, FL 32780 

(305) 269-3211 

MasterCard or VISA subscription orders only, 
call TOLL FREE 1-800-528-6050 Ex. 184. 
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16-к 8/1795 
M Rh M О K Y 
RAM $ lOORS 
бз ns 8/1795 $190 
2 ШАКТ, ns 2552.25 


L416 browns $2700 $2700 
Eproms IOORS 


27 1 боуазогв s695 8/6.35¢a 


2 732 (54501587775 8/1500ea 
PS - 
L d СІ PAR Ар 


all Chips are fully guaranteed 
Add5$2.ooShipping& Handling 
COD $2.00,Wash. residents add 
54% Sales Тах 
CLUPS& DALE, PO. Box 31607 
Seattle Washington Zip98103 
1-206-524-9126 
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What's New at John Bell Engineering, Inc. 


HARDW/ARE | 


6502 JBE | Micro-Computer 


John Bell Engineering is announcing their JBE | Micro-Computer. This computer is 
available partially or fully populated or as a bare board. The fully populated version 


1% = Leer 
і ү) Pa Me i T 


teti тп! 
пт 
ae h 


т y $ Й 
MC 


i m 
14; ae 
42/60 27 
My yw e 


includes: 
| 6502 CPU 


1 AY5-1013 (Serial |/O Port 


| 6502 CPU 
| AY5-1013 (Serial I/O port} 


and a DB25 connector for RS232. 


connector. 


4 6522 VIA (8 Parallel Ports) 


The partially populated version includes: 


| 6522 VIA (2 parallel ports} 


8 2114 RAMS [4K] 
2 2716 EPROM (with monitor & tiny basic) 


2 2114 RAMS (1K] 


2716 EPROM [with monitor) 


Both versions include sockets for 4 2716s or 2732s, 8 16 pin sockets for ПО interfacing 


All address and data lines, power supply. RDY, interrupts, DMA, phase ! & phase 2 
clocks, read/write, reset and NMI and IRQ are brought off the board to the 50 pin 


This board also features power on reset and cassette interface. 
Documentation includes 6502 programming manual and complete documentation for 


the 6522 VIA. Also included is documentation for interfacing with JBE A-D and D-A 
converter, solid state switches and EPROM programmer. 


Pricing: 

81-030C Fully populated assembled & tested $349.95 
81-030M Partially populatedassembled& tested $249.95 
81-0308 Bareboard (includes documentation} 5 89.95 
2716 EPROM with monitor $ 19.95 

2716 EPROMwithtinybasic 5 19.95 


EPROM Substitution Card Speech Synthesizers EPROM Expanslon Card 


NAN 


This board looks like RAM to the Apple® II and like 
an EPROM to the computer being programmed. It 
features 2K or 4K of RAM and emulates a 2716 or 
2732. A 24 pin ribbon cable connects the computer 
being programmed to the EPROM sub. board. 
Documentation includes disk with basic & pascai 
utility routines including save, write, CMP, error 
checking. Complete Source Code User Manual also 
included. This board allows you to test programs 
without burning your EPROM. Three control lines 
from the board are used to control the computer 
being programmed (reset etc.]. 


81-085K2 Kit - 2K RAM $149.95 
81-085K4 Kit-4K RAM $159.95 
81-085A2 Assm. - 2K RAM $159.95 
81-085A4 Assm. - 4K RAM $169.95 
Ribbon Cable with Connectors $ 9.95 


JBE's Speech Synthesizer for the Apple? || 
uses the Votrax SC-01 Phoneme Synthesizer. 
The SC-O! phonetically synthesizes con- 
tinuous speech of unlimited vocabulary. The 
SC-01 contains 64 different phonemes and 4 
levels of inflection accessed by an 8 bit code. 
Requires 10 bytes/sec for continuous speech. 
The board has an audio amp for direct con- 
nection to an 8 €? speaker. 


Documentation includes disk with basic user 
programs, phoneme chart & a listing of 
coded words to help you get started. 


* *Because of the high cost of the 5С-01 at 
this time, it will be sold separately. This way 
as the price goes down we can pass the sav- 
ings on directly to you. 


81-088 Assm &tested $79.95 
81-120 Parallel Input 

Speech Synthesizers $89.95 
(On board power supply, wall trans. incl.) 
SC-OI Phoneme Synth. 


(Call for current pricing) 


Mí JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING * P.O. BOX 338 
REDWOOD CITY, СА 94064 • ADD 6% SALES TAX IN CALIFORNIA е ADD 5% SHIPPING & HANDLING VISA 
10% OUTSIDE U.S.A. 


(415) 367-1137 


a: TR. * P 
ШІЛШТІШІЕЛШ 

JBE EPROM Expander for the Apple Il holds six 
5 volt 2716s for a total of 12K bytes of ROM. 
This board takes the place of the on board 
ROM in the Apple. It is software switchable by 
the same technique used by the Apple® il 
firmware card. Solder jumpers are for reset to 
the Apple ROM or 2716s on the card. 
(EPROMs available separately. Use JBE 
EPROM programmer and parallel I/O cards to 


program your EPROMSs. 

81-070K Kit $49.95 
81-070A Аѕѕт. $59.95 
81-070B Bare Board $39.95 
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| P DISCOUNT 
PRICES 


Progromming Tips CENTRONICS • CROMEMCO | 


Operating Timesavers 


Tutorials LEAR SIGLER * NORTH STAR 


Customizing Your Unit 


Short Cuts DIABLO • HAZELTINE, ETC. 


Prsetical Programs 
Technical Deitatis 


ДМ» dg mmc т NEW, FULL WARRANTY 
— w — e QUICK DELIVERY 


X moral - e Hundreds of Satisfied Customers 


> | e Call for DISCOUNT Price List 
[] YES! Sign me up as a charter 
subscriber. Enclosed is my 
$20.00 for 10 issues. ($24 


to Canada. $30 elsewhere.) | DIGITAL DATA SYSTEMS, м. 


О Not sure. Enclosed is $2 for 
a sample issue. vimos ee 


COED 


CRT ORIENTED EDITOR 


For Data General Systems: 
RDOS (DOS) and AOS (MP/OS). 


Easier to use, faster ane more powerful 
than: EDIT, SPEED, LINEDIT ane SED. 


Includes limited source сове, complete 
users manual, function key template 
ane 1 year support. 

Non Data General Terminal support. 

3750 tor single CPU license 
Contact: 


132 E. St., #3B 
9- Davis, CA 95616 
(916) 758-9355 


OUR 8TH YEAR OF SERVICE 


5умет» Programming for 
Data General Computers 
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CUSTOM DESK 
Before You Spend 


‘Thousands’ On A Puts Keyboard at Proper Height. 


Reduces Fatigue. 
TXL is a complete software package Personal Computer Ample Space for Computer, 


which есе: yourmicrocomputerto | | GET THE FACTS! | c D-.939 


the Western Union Telex II network. 
and Reference Material 


Using an FCC approved direct connect E M.F.E. DATACOM PRODUCTS " $4 19099 
modem, T XL allows your computer to P.O. Box 2524 If Sandalwood 


Chocolate , йы 
act as a Telex II terminal for both incom- Leucadia, CA 92024 ee k roh 


ing and outgoing messages. Black ee Specify Colo 
Incoming messages are automatically Enclosed is a check for ——. а M 22 че 

received, acknowledged, and written to to cover my order for copy(s) of ea 

disk storage. These messages are flagged ‘So you want to buy a computer’ 

with the date and time of reception. At $2.95 per copy. 


MAILGRAMS AND TELEGRAMS can 
all be created, edited, and sent from PRINT CLEARLY 


your computer by using TXL. 
NAME 


Call, write, or Telex for more info: | STREET | 
| e ә... ëF Not included юм the price. Computer, Disk 
CAWTHON SCIENTIFIC GROUP T a анны B Drives Printer & Chair hut avatlable as options 
24224 Michigan Avenue | STATE ZIP DEPT: BYTE Can (м write for detaris А pnces 


lE T Ur р Allow 4 to 6 weeks tor delivery | Electronics Application Services 


TELEX: 810-221-1265 | | 3125 Ludlow Ct., San Jose, С.А 95148 
(408) 274- 7864 
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: [PASSWORD Ш DISTRIBUTORS m] 
6800 Family 1 Qume Datatrak в 


Software Qume Datatrak 5 


EXTENDED | YEAR WARRANTY 


— Discounts Discounted — 


We Feature 


CP/M — Osborne — Rejas — Forth 
Micro-soft — Micro-Pro — 
Micro-AP — Fortran — S-Basic 


Special Feature Packages 


TELETEK FDC 1... 


INCLUDES DOCUMENTATION 


CP/M — Peachtree Programs 


General Ledger 
| 'Acct. Rec. 
Acct. Payable 
Pay Roll ———-———— $1250.00 


SPECIALIZED BOARD CONFIGURATION . .. 95000 
(INCLUGES EXTENSIVE APPLICATION NOTES 


EXTENDED 2 YEAR ШАЯБАПНТТ 


ASK ABOUT OUR QUANTITY 
DISCOUNTS ! 


_ 4 DEALER & DISTRIBUTOR 


SOFTWARE: WIZRD multitasking DOS, editor, 
assembler, C, PL/W, PASCAL, FORTRAN, 42K BASIC INQUIRIES WELCOME 


Inventor y——————— Plus — SalesTax 
Mailing Address Plus — Shipping 


This sale terminates when this ad closes. 
Act Now. 


Write for our free catalog: 


FIRMWARE: FANTOM monltor/debugger, MATH 
à пе! and floating рёілі, 4K industrial IMMEDIATE DELIVERY 


PACIFIC DISCOUNT 


SOFTWARE 


3204-A Production Avenue 
Oceanside, California 92054 
Telephone (714) 439-6201 


TERMS VISA, MASTER CHARGE OR CASH IN ADVANCE 
CROSS SOFTWARE: Assembler, PL/W, linker, UNTIL CREDIT ESTABLISHED 

math/scienca, simulator ACTUAL SHIPPING CHARGES WILL BË ADUEO TO ALL OADERS 

І CALL OR ОВОР US A LINE AT: 


ud i (408) 425-5411 
тү істе IN bi 1323 RIVER STREET 
| 347-742-8428 SANTA CRUZ, CALIFORNIA 95003 


UNITED KINGDOM REP: KARADAWN LTD. 
рим: OF25 3571-55: ҰМАННІМОТОН. CHESHIRE 
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DEALS O DEALS O DEALS 
OUR BUYERS ARE IN 


CONTACT WITH EVERY MAJOR zs ШЕ | 
SUPPLIER AND O.E.M. T 
BUY HERE AT 1000 PIECE |. 3 n 


QUANTITY PRICES 


MICRO 
SALES 


11 EDISON DRIVE ж NEW LENOX ж {ILLINOIS 60457 
CALL TOLL FREE: 1-800-435-9357. * MONDAY thru SATURDAY 


ALL MERCHANDISE 10096 (ILLINOIS RESIDENTS CALL: 815-485-4002) ж 8:00 a.m. to 6:30 p.m. 
GUARANTEED! 15 DAY FULL TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 
CASH REFUND! $5.00 Processing and Handling added t o each order PLUS 


Shipping Charges. Please allow personal check 
to clear before shipment. 


SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 


S1-MOD (KIT) 4116s 
xy 


$189. OO GRP Expansion 16K Dynamic 


RAMs for Apple, TRS-80 

S-100 systems. Т.І., Mostek 200 NS 
Complete S-100 12 Slot Computer. Ample 
system power with regulated power for drives. 


Intel, Call for manufacturer. 
Excellent for Subsystem or Hobby use. 
4 hours to build. (6 conn. incl., less fans) 


DUAL DRIVE SUBSYSTEM 


$995.00 > 
P 
$195.00 w/no Drives | 
If this looks like a Lobo 
Drive System, don't be 
fooled. Just because it 2 SHUGART 801R 
| looks like one, works like POWER SUPPLY 
one, smalls like опе, and tastes like one (7) 
doesn t mean it has to cost like ane! 


TWIN VERTICAL DRIVES 
5” $550.00 — 8” $980.00 
Attractive, convenient 
and compact Two Drive — ua 
Mass Storage includes | | i 
Power Supply, Drives, | 
Cabinets and Cables. D 
Double Sided, Double 


JUST HOT STUFF 
POWER SUPPLIES 


If you can beat these 2 4 
prices we will be truly ы... ` 
amazed. OEM's at 500 | | o ee 
lot pay more than this. ES B 
Call or write for full Met 3 
spec. sheets. 


8251 $4. 95 
8255 $6.50 


VERY POPULAR І.О. CHIPS 
BY LEADING MANUFACTURER 


2114s 52 95 


| One of the world’s two, 

most popular STATIC 

RAMs. Factory prime 200 NS 
tasted units. Sold in lots of 8 only, 


| FUJITSU, HITACHI, etc. 
$4.25 


DISK POWER SUPPLIES 
PRIAM—SHUGART — CENTURY — MICROPOLIS 
[*5V ӨЗА |-5VG.8A |+24у € 7A |5384 |8900] 
SHUGART — SIEMANS — MPI 5X" 
УФА [avega] — [05.340 [3350 | 
[55V 62A |42VO4A | — | [5625] | 
SHUGART — SIEMANS — CDC 8" 
[:5ve 1A [-5ve 5A |324У01.5А [05-205 [5250] | 
+5у@2А |-SvG.5A |%24УФ3ЗА [uS206  |69.00 | 
CU SETE уык изли |р | 


TELEVIDEO 950 
Televideo 950 —$950.00 

Televideo 912C— 665.00 , 
Televideo 920C— 720.00 


TMS-4044 


ADDS R-25 - 710.00: Track available too! 3145.00 Kit (Less Cable] MM-5257 
Also have 920C, SO ROC, INTEL 2147 250 NS 
etico t тей терін a CMOS Version $4.50! 


The other of the world’s most popular STATIC 
RAMs. Thisone is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't last! 


this page. Call Toll Free 
800 number for prices, 


C-ITOH PRINTER 
$499.00 


Look closely at the % ие 
photo and see other Е 
adds іп this rag at 

$995.00. Perfect units, 


warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. 


The ~ first time this 
world popular CPU 
offered in Kit. 2 serial, 
3 parallel, CTC, EProm 
2-80 at 4 mhz. Software 
buad rate, etc. (less Prom & cable) $212.00 


EXPANDABLE RAM 
*SPECIAL*SPECIALxSPECIAL ж 


This is the best all ‚ 
around 64K board ер i ӨШІН 
you can buy. If after tut id v | 


cum |} 


2716s $7.50 (450 NS) 
2708s 56.95 (450 №) 


Remember when 2716s were $50.00 and hard 

to get? These units are so beautiful it’s hard to 

part with them, But we will, for a small price. 
Guaranteed! 


9-100 CARD EXTENDER | agree return for full isos SHUGART DRIVE 
$12.50 Y by extended address 
ines or 10. 40 * $389.00 A& Tx 8” 801R 


(Gold Contacts) 


As long as there isa 
price war, we wilt fight 


e aali е” Сет ннн Double Density 8” and 


store and buy U$ MICRO. it m 5’’ Disk Controller 


disigned for $-100 IEEE 27598 ) 
MEMOREX — VERBATUM — WABASH standards. Uses Western 
BASF FLOPPIES 
BOX OF 10 ONLY: `& 
ü ea 


Digital 1795, 1691 
SOFT $2.65 


Manufacturer had 5 3 9 : ш 0 0 


too many, buysat 8" 851R $585.00 


1000 piece rate, 
sales dropped, so we got’em. Fantastic buy, get 
thern while eui last! Full warranty. 


SIEMANS DRIVE 
8" 1008 6575.00 


Very Special Price on 
these BR AN D NEW current production units 
Add $10.00 for Extended 1 Y ear Warrantee! 


а БЕ Еі 
37” 554 


2143 Chip Бет, 


FANS $14.95 


These are brand new, 
in the box fans. Not 

noisey bearing pullouts. 
Never again at these low prices! 


HARD 10 2.65 ea. 
HARD 16 2.65 ea. 
SOFT 1D 3.25 ea. 
SOFT 2D 3.85 ea. 
SOFT 2DDS 5.00 ea. 


Circle 407 on inquiry card. 


THE AE-85 SINGLE 
CARD COMPUTER FOR 
DEDICATED CONTROL 


The AE-85 with the many features listed below is ideal for de- 
dicated contro! applications since all ihe necessary features are 
provided on-board, Even the interrupt contro! legic and space for 
custom electronics is provided so as to further reduce develop: 
A cosis. So save time with ihe simple solution and discover 
the AE-85. 


Standard 

* Standard 5 MHz 8085 MPU with serial part 

* 22 programmable bidirectional NO pins 

* 256 byles af RAM 

` 14 bit cryslal controlled counterftimer 
Up to 4K EPROM {accepts 2708, 2716 ar 2732} 
Provisions for 190 wire wrap pins for various sackets and 
connectors 

* On-board jumper definable lagic allawing easy combining of 
interrupt requests for the 4 hardware interrupts 

* 6 by 6 inches with four 3/16 inch holes for easy mounting 

* Assembied and tested $179.00 singles 


Optional.an exira 

* 22 programmable bidirectional VO pins 

* 1280 буіеѕ of RAM 

* 14 Of crysial controlled counter/timer 

Cail today tor more information. Phone: 614-221-3060 


Айгай Electronica, Inc.. 5 East Long Street, Suite 1012, 
Columbus, Ohio43215 


Circle 5 on inquiry card. 


ONE DISEASE 
YOU CAN'T 
CATCH! 


HUNTINGTON'S 
DISE ASE 


NATIONAL HUNTINGTON'S DISEASE ASSOCIATION 


Suite 501. 1441 Broadway 
New York, N.Y. 10018 
212-966-4320 


THIS 

is only one 

of hundreds 

of unusuai 

values... 
Atari 800 16K © 5788 Get your 

FREE 
TOLL FREE CATALOG 
1-800-343-8124 ‘today! 


Dept. C 
com 245A Great Road 


Liltielon, MA 
01460 


THIS 

is only one 
of hundreds 
of unusual 
values... 


Radio Shack's Get your 
Color Computer 4K « $310 FREE 


TOLL FREE CATALOG 
1-800-343-8124 today! 


Dept. I 
computer 245A Great Road 
Littieton, MA 


plus 1 


Circle 78 on inquiry card. 
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Measurement Systems 


64K Ram Board : $480.00 
64K Bank Select Board $650.00 
(compat. w/Alpha Micro, Сготіх) 
CPU 280, 2 Serial 1/0 $285.00 
Floppy Disk Controller $300.00 
Shugart SA-801R Drives $400.00 
CP/M 2.2 $110.00 
Dysan Diskettes (S.5.—D.D.) $63.00 
4116 Ram chips each $3.00 
MC 3480 chips each $7.00 
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All orders are prepaid-cashiers check 
or MC—Visa. Add 5% for shipping & 
handling, California residents add 6% 
sales tax. Write for more information 
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@ Micro-Spot Electronics 


1234 Collins Avenue 
Orange, California 92667 
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USES: industrial Tex Equipment MachineControl Robotics 
Intetigent Penphers! ControWer SecurtySysioms QEM Products 
AulomalicOratingEQquipmont Tatie Signal Control Ete! 
SolarHeating 8 Power Systems — ApplianceCoatrol 

FEATURES: 4 MHZ 2-804: (on board crystal], 1% AAM, sockels for 2 2715's (4K 

PROM), 3.8 bit parallel TTL output ports, 2-8 bst parallet TTLinput ports, 6 analog input 
ports (100 »secconversian tne}, 6 high current outpul hnos{open cotactor). 4 oplo- 
isotalpd input hnes, exlra single bit TTL output for senal WO. Z-BOcontrot ines brought ia 
edge connector gxtraport decodes broughita едда connect, 1 inpulport doubles as 
buslorportexpansion, on board Sv regulator, 34x SP Cboard.usesstandard72 pinedge 
connecior. fully sock e Ted, equites. «Bto 10 01:5, SOO0 mA 


PRICE:s295 Monna РАОМ $45 Fulltunckon momtorprogram wilhdownload 
capacty, soltware sonal diver А 50111851 foatura 


TEAMS: CHECK. мс, VISA, ш COD Gal. Res. edd 6% tax 
FirstClass Stuppang Included “are ec 38 айттағы ві О.) 


COMPUTER-AID 


122 DE LAVHA SANTA BARBARA, CA 93101 (805) 966-3077 


Circle 70 on inquiry card. 


TRS-80* ТІ-99/4** 


New ready-to-run interactive programs 
and subroutines in basic or fortran 
бог. 
Education-Science-Astronomy- 
Mathematics-Forecasting-Statistics- 
Graphics-Curve Fitting-Finance- 
Music Analysis and Synthesis- 
Linear System Solutions 
Listings are well commented and most 
programs convert easily to 
other machines 
Write for new free catalog. 
Custom programming available in 
Basic, Fortran and Assembler 


BENCHMARK COMPUTING 


SERVICES 
P.O. Box 385 
Providence, Utah 84332 


MASTERCHARGE 
'Trade Mark copyright Tandy 
Corporation 
**Trade Mark copyright Texas 
Instruments 


Circie 43 on inquiry card. 


Б 
EAGLES ? i RAIDERS ? 
COWw8OYS ^ RAMS 7 
И you d like fo Know NOW before the ео game 
Wath PROC AP and your TRS-807, you Can use stfatistics and 
Probability theory 10 Dredic! ihe results of this week s Dig 
games And more PROCAP 
Givesoflensiceand detensive ratings tor every 


National Football League ieam 


Predicts range o! results and probable score tor 
each game 

Allows computer matchup а! any two leams 
(Greattor playotistt 

Giyts “up-to-the-minute” standings. statistics 
and ratings 10! each NFL Division 


PROCAP 55 easy to use and comes with extensive documenlation 
Оха» or cassette verion rt оту $49 95 

To order сай our tol free number NOW Money back 
guaranlug зо youcan | lose 

Dral (402) 543-3060 operator 200 

In Ота deal (80D) 502. 1364.ореғаго 400 


“Ploase чег?! (м6 GO digawa l | ЕК ор 22Ң pajre часур өтім; 
пе MIS A0 Mode UT ЕНК nanie or 226 tranny (зы 


= а 


The Trinity Compule Greep » байына Agenti Pubipher 


Circle 405 on inquiry card. 


CPIM COMRADE TOME 


LY NC" 


THE BEST AVAILABLE PROGRAM 
FOR CP/M COMMUNICATIONS 


LYNC i$ extremely powertul and wasy to use and а must for every computa 
user that wants to Communica a walh tine-shan ng systems or ойым м 
computers 


TERMINAL MODE 

In this mode your system acts as a terminal. Can send 10 o receive from a 
timesharing system. When receiving data (rom a remota system, recewed 
data i$ bulfared to your maximum memory, then can be saved as a disk file. 


LYNC MODE 
Communicate on-line wth another computer similary equipped. Both ends 
can type massages ihat appear simultaneously on both screens 


SEND: AUTOMATIC ERROR DETECTION & RETRY 
LYNC sends block of informaton with 16 bil checksums ІП case al errorit wall 
keep retrying until successful. 


FETCH 
Once bath systems are in LYNG moda, bither operator can FETCH fies from 
other system. 


REMOTE AND LOCAL DIRECTORY 
Can display both local and remote directories 


BAUD RATES: UP TO 9600 BAUD 
SELF GENERATING I/O ROUTINES REQUIRE NO 
PATCHING 


PRICE:$95 TEAMS: MONEY ORDER, CHECK, COD. M C OR VISA 


PLEASE SPECIFY DESIRED FORMAT 6" Single Density; 5" Msicropolis; 
ТН5-80 Mod If wih CP/M: North Star single or doubla density, Superbran 
3.0 DOS or later; Cromenco 5" singile density. 


COMPUTER-AID 


1199 DE LA VINA * SANTA BARBARA, CA 93101 
(BOS) 744-3077 


Circle 71 on inquiry card. 


AVAILABLE NOW! 
THE INTERNATIONAL 
MICROCOMPUTER 
SOFTWARE 
DIRECTORY 


ONLY $28.95 + $2.95 post. 
5000 entries, cross-referenced 
by machine, O/S, application, 
vendor and program name. 


Phone or write for details. All 
major credit cards accepted. 


IMPRINT SOFTWARE 

US - 420 South Howes St., Ft. Collins, CO 
80521 - Tel 303 482 5574 

UK - 16 Milton Avenue, Highgate, London Мб. 
Tel 01 348 3998 


Circle 154 on inquiry card. 


= T £F 


COMPUTER DEVICES 


ADDS VIEWPOINT 


TERMINAL $629.00 


¢ Detachable keyboard weighs only 2 lbs. 
* 110-19,200 Baud - RS-232C 

* Cursor control keys - audible tone 

* 24 x 80 characters - 12" screen 

* 14 key numeric keypad 

* 7 switch selectable character sets 

е Addressable cursor 

* 2 position screen tilt 

* Normal or reverse video 

* Half or zero intensity 

• 3 function keys (six functions) 

* Lightweight (22 lbs. with keyboard) 

е Switch select block or underline cursor 
e Switch select blinking or steady cursor 


QUALITY RAM FROM SYSTEMS GROUP 


е 7-80 4MHZ operation with no wait states 
* IEEE compatible timing - 200ns 4116's 
* Factory assembled, tested & burned in 


IDNIEOMOO BER. coc onmino нава o n nnn nri $749.00 
DM6400 64K («һохуп)................%.».-,.945.00 
IUNPMIDO ABE... лш о RERO rati 520.00 


шай c —— 495.00 


CONFIGURE A COMPLETE 5-100 SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 


e СРС 2810 (shown) Z-80A processor board 
(4MHZ) with 4 serial & 2 parallel 


(BB... 25-шы o v assis $369.00 
е CPC2813 - same as CPC2810 but 2 serial 
petisonly cepe eerte гнаг ан $345.00 


е FDC2801/8 - 8" floppy disk controller 
board, up to 4 single/double sided drives, 
single or double density...... om $349.00 

е INO-2804 - 4 channel serial I/O......$329.00 

е CRA-100 - Cromix* adaptor board..$ 45.00 


CALL US FOR OUR MOST 
CURRENT PRICES! 


e Trademarks of Cromemco, Inc. and 
Wabash Tape Corp. 


16K MEMORY 


EXPANSION KIT 
$29.00 


For Apple, TRS-80 keyboard, Exidy, and all 
other systems using 4116 dynamic rams or 
equivalent. АП IC's are prime Mitsubishi MK 
4116-3. 

е 200 NSEC access, 375 NSEC cycle 

+ Burned-in and fully tested 

+ 1 full year parts replacement guarantee 


wabash 


8” or 54%” flexible diskettes certified 100% 
error free with manufacturers 5 year limited 
warranty on all 8" media. Soft sectored in tilt- 
back* boxes of 10. 

(Add $3.00 for plastic library cases) 


8" single sided, single density................$29.95 
8” singlesided, double density............... 37.95 
8" double sided, double density............. 48.95 
5!A" single sided, single densitv............. 27.95 


5%” singlesided, doubledensity............ 29.95 


8" DISK DRIVES 


ҮТТЕ М2 $390.00 
NEC FD1160 (double sided).........-... OE! 00 
Memorex MRX-101 8" Winchester 


style. hard disk drive, 
10 megabytes............ ONLY $2, 200.00 


6502 PEN MR 


M 


BETA 32K BYTE MEMORY 
RELIABLE/COST EFFECTIVE 
EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS — 
AIM 65 KIM SYM PET S44-BUS 


е Plug compatible with the AIM-65/SYM expan- 
sion connector by using a right angle connec- 
tor (supplied) mounted on the back of the 
memory board. 

е Memory board edge connector plugs into the 
6800 S44 bus. 

е Connects о PET or КІМ using an adaptor 
cable. 

* Reliable, dynamic ram with on board 
transparent refresh. Looks like dynamic ram 
but costs less and uses a fraction of the power 
of static boards. 

т Uses +5У only, supplied from the host com- 
puter. 

s Full documentation. Assembled and tested 
boards are guaranteed for one full year. Pur- 
chase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K Ram.................... $349.00 

& Tested with 16K Бапп.................... 329.00 

Bare board, manual & hard-to-get parts... 99.00 

PET interface kit. Connects the 32K ram board to 

a 4K or 8K PET. Contains; interface cable, board 

standoffs, power supply modification kit and com- 

pleténinstrglians.... ione ceo peiores $ 49.00 


ROCKWELL AIM 65 


ENIM IBS With Кг serere vns $425.00 
AIM 85: wit li KK Tam... irn 485.00 
AIM power sinplyeesceo cerae et 125.00 
Professional AIM enclosure................. 169.00 
Budget AIM enclosure....................... 50.00 
KIM *enélUsup:..« iis eme memes 4... 40.00 
NEM е Е 30.00 


TERMS: Minimum order $15.00. Minimum 
shipping and handling $3.00. Calif. residents 
add 6% sales tax. Cash. checks. Mastercard, 
Visa and purchase orders from qualified firms 
and institutions are accepted. Product avail abili- 
ty and pricing are subject to change without 
notice. 

INTERNATIONAL ORDERS: Add 15 % to pur- 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are U.S. only. 


1930 W.COLLINS AVE. 


ORANGE, CA 99666 
(714) 633-7280 


9216-8 57478480 955358 20.000-8 3620868 42.8518.8 458128-8 
5380.8 56108 9.984088 2049888 36.3635b.8 428758-B 47.37bB.B 
1.00.4 57143-4 99890-6 22.1184.8 3796288 42.9258-В 47 8838.8 
| 184324 50558 100008 — 22.6258-B 38 3758.8 429628-8 48000-8 
184378 5.9028 1024588 2635588 3B4448-B 4300088 4830068 
2000-A 6008 104%А8 2650066 38 6258-8 4307788 48 5668-8 
2097144 61448 1011558 26.6706-8 3892588 430748-8 4870058 
24575 615030.8 1082558 27000-8 393128.8 43.1858-8 48.8768.8 
250A 6.28780-8 10.83868 2700068 39350388 432598-8 497005-4 
2.66578 6408 11.1360-8 27.6500.8 3955688 4333388 4973388 
2.9950-8 6,5336.8 111558 2840658 32975388 43.3708.8 498128.8 , 
300A 6725308 11.21B6.B 28.5276.8 398754-8 43.4078.8 5025058 


3.0578 68155408 11.28X)B 2875388 39952B-B 4343788 51.0556.8 
37008 6.90038  114776.B 29B8758-8 404448-8 4344488 51 3128.8 


25008 703368 11.5816-8 3005488 40.8128-8 436298-B БІ В506.8 
351798  7,.0916-B 124408 2025068 4083368 4356588 528120-8 
4000.8 118364 14.3187-8 3062588 4081588 43777B.B 557506-8 
„ 41943-8 7.25868 14.4308-8 309764.5 4QB88B-8 435]28-B 60.6006-8 
424258 80008 150008 23143188 4092588 43848-58 6075088 
448028 805558 1544088 3175388 4: 0008-8 43B5l8.B 667506-8 
461038 814168 1550558 3190088 41.1666-8 4388888 7040058 
46038 BIGAA 169008 320008  413768-B 43,9258-8 750005-8 
4.83098 825038 1625488 3320088 41.3378-8 44.0008-8 904339-8 


% 50008 8576608 1124228 2455548 4256268 44237588 100.5668.8 
5.0688 860508 180008 2475388 4257588 447778-B 101 4668-8 
512038 896008 1643208 34.9776-8 4270068 4512568 10316588 

| 5850-8 89968 194608 35.9256.8 42.1538-8 46.3006-8 103,4658-8 

| 51858-84 9477088 1975008 360008 4201488 46.70068 104.9918-8 


ALL A — 3299 ALL @ — 1199 TOORMORE-DEQUETS*« 
ADD $1.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
Р.О. BOX 743 / CHATSWORTH, СА 91311 


Circte 327 on inquiry card. 


EPSON МХНО....РАРЕК TIGER 


DATA SOUTH 


ANADEX 


You can use the INSTANT 
FLATEN to print Letter Head 
Business Cards, Christmas 
Cards, Single Invoices, etc 


This device will allow the 
you to use inexpensive 
newsprint in single sheets 
for development printouts. 


INTRODUCTORY 
OFFER 


$7.50 EACH 2 FOR $12.50 


Include $1.00 for postage 
and handling 
NO RISK MONEY BACK. OFFER 


COMPUTEROOM...DEPT SFC 
Р.Б. 895 MONTEREY CA ¥a96a 


Circle 399 on inquiry сага. 
POCKET COMPUTER 


5 0 Programs In BASIC 

For The Home, School & Office 
Brand-new practical tested ready-to-run 
software for the TRS-80 or other BASIC 
micro. For businessmen: Profit Computer. 


For teachers: Grade Scoring. For the home: 
Mortgage Loan. 47 more! 8U-pages $9.95 


MURDER IN THE MANSION And Other Computer 
Adventures In Pocket-BASIC for the TRS-80 
10 brand-new exciting tested ready-to-run 
game programs for the pocket computer, or 


any BASIC micro, including Saturn Death, 
Lost Safari, Buried Treasure, Black Pearl 


and more, 64-page book. $5.95 
PROGRAM WORKSHEETS 50-sheetpad $2.95 


Send check plus $1 shipping each item to: 


ARCsoft Publishers 


BOX 132 X 
Woodsboro, MD 21798 


Circle 29 on inquiry card. 


22758-4 7100638  11.5566-B 29.937888 405928-4 4355588 5177788 | 


|) 451528 849988 1727488 3360588 420008-8 440370.8 999658-B 4 


Fine Software Tools in С 


ЕО 


The Toolbox 


list print that missing source listing. 
xref cross reference C programs. 

sort alphabetize by all or part of a line. 
and more 


All programs are in portable Whitesmith C. 
Source code on В” floppy with users manual 
is 560 (545 before 1 July) Specify RX01 or 
CP/M format. 


The Toolsmith 
Dept. BYTE 
PO Box 22511 
San Francisco 
California 94122 


RT-11 is a trademark of Біра! Equipment Corp 
CP M i5 à trademark of Digital Research 


Circle 398 on inquiry card. 


TRS-80 COLOR USERS! 


SOFTWARE AVAILABLE 


Monitor Program ,,............ $20.00 
Cassette based with memory examine/ 
alter, list, dump, load terminal mode, 


breakpoint, baud rate change and other 
commands. 16K RAM only. 


6809 Disassembler ............. $20.00 
Cassette based with output to screen or 


port, memory list and examine/alter. 16 К 
RAM only. 


Other programs available. 
Send for free catalog. 


Michigan residents add 4% sales tax 
Send check or money order to; 


MC/VISA accepted 


MICRO PROCESSOR SYSTEMS, INC. 
37060 Gartield 
Mt. Ciemens, MI 48043 
(313) 263-9440 


Circle 240 on inquiry card. 


SAVE 90% 


You CAN save up to 90% 
by building your own 
Micro or Minicomputer! 
If you can read - you 
бай de 1%. 50 DO IT! 


FRES Р ВТА Р 35 


DIGATEK CORP 
SUITE 20 
2708 Ш. BUTLER К+ 
PHOENIX AZ 85021 


You CAN afford a 
Computer of your own 


Girele 322 on inquiry card. 


FACTORY PRIME STATIC RAM CHIPS 


2114 Super Low Power 
200ns. 1Kx4 


Add $5.00 Handling on Orders Under $200.00 
FACTORY PRI ME From the same shipments used in 


GIMIX Professional quality boards. 


32KB STATIC RAM CARDS 
for the SS50 and SS50C BUS 
(16KB — $298.12), (24KB — 348.14) 
32KB — $398.15 


NEW! 64KB BATTERY BACK UP 
CMOS RAM CARDS 


Two independently addressable 32K8 
blocks, each with extended addressing. 


56KB - $994.56), (64KB - $1088.64 
2MHZ 6809 56KB SS50 SYSTEMS $2498.29 


DISK SYSTEMS AVAILABLE 


Ге | 


1337 W. 37th Place * Chicago, IL 60609 
(312) 927-5510 © TWX 910-221-4055 

The Company that delivers. 

Quality Electronic products since 1975. 

GIMIX* and GHOST® are Registered Trademarks of GIMIX INC. 


Circle 158 on inquiry card. 


SMALL QUANTITIES AVAILABLE | 


STOCK COMPUTER 
FORMS 


e CHECKS 
e INVOICES 
s STATEMENTS 
e SPEED-O-GRAMS 
eBILLS Or LADING 
e PURCHASE ORDERS 
e LEGAL SIZE PAPER 


STOCK PRINTOUT PAPER 
STOCK COMPUTER LABELS 
19/5" CARRIER AVAILABLE) 
PRICE MARK LABELS — STENCILS 


DDF o renoue cre scum 


407 EISENHOWER LANE SOUTH 
LOMBARD, ILLINOIS 60148 
(312) 629-6850 

Call or Write for Prices & Samples 


Circle 125 on inquiry card. 


MICRO-COMPUTER 2 
COMMUNICATORS, INC. MC 


ANNOUNCES the introduction of the Consumer 
Referral Index for the Micro-Computer Industry. 
We need additional vendors, now! 
The Consumer Referral Index can help maintain 
and enhance your current market penetration as 
well as open previously undefined markets re- 
strained by budget limitations. lack of research, 
distribution and/or consumer awareness, 
MC? is dedicated to bringing ''know-how'' of 
Micro-Compuler hardware, software and ser- 
vices to the general public through RESEARCH, | 
ANALYSIS, AND REFFERAL. | 
In addition to the Consumer Referral Index, MC? 
provides other services for consumers and ven- 
dors including the development of safes and in- 
Structional aids (computer-aided and video), 

For mere information contact: 

MICRO COMPUTER 
COMMUNICATORS, INC. MC2 
10064 Borgman 
Huntington Woods, MI 48070 
1-800-521-0334 Ext. 507 
1-800-482-4242 Ext. 507 (Mich. only) 


*Applications tor the Consumer Relerral Index subject to 
review. 


Circle 328 on inquiry card. 


Buy By Mal and Sawe ! 


| COMPUTERS TERMINALS PRINTERS 
Жиен data TeleVideo CENTRONICS 
ne — | 3 = 
i 52555 


OUR PRICE 


Te SE A а sore | 7381, Пв®%®95............... $769 


| И» L.S $799 9 
SUPERBRAIN - ане ИЫ ню | Н _ 


Ву ІМТЕВТЕС | 


es 


-— = 


- , т n EY 
| "u————— —— — 
w/64K Dbi Density, List $3495 $2595 ТГВ: Пав. =... . .. STAND 
|\мвак Quad Density, List $3995 52095 DISK SYSTEMS 
CROMEMCO M  aüpavem 


SYSTEM THREE В Med 


Thinker Tovs Discus 2D p A 
Dwal Discus яр oso canes 
Dist.us 2 + 2, List 351549, 


64K List $7995 OUR PRICE $6395 M26 Hard Disk, List $4995 .. 53949 


INTERTUBE III 


COMPUTERS 
WHOLESALE 


NORTH STAR 
HORIZON TWO 


шш P.O. Box 144 Camillus, NY 13031| 


~ (315) 472-2582 | 


Most items in Stock for immediate delivery Factory sealed cartons. 
w/tull factory warranty. NYS residents add appropriate sales tax 
Prices do not include shipping. VISA and Master Charge add 3% 
COD orders require 25% deposit Prices subject to change without 


Horizon 2 32DD Lis: $3095 $2289 


Call for latest NorthStar and ' 
intirsystam Prices Intertube lll 1181 $895 — $729 lum 


Circle 91 on inquiry cara. BYTE July 1981 471 


D CP/M SYSTEM! 


only $750 
Assm., Tested 
& Burned-In 


for one week 


Features: 


8% by 12 inches 

10 MHZ 8085 CPU 

64K RAM 

3 RS-232 channels 

8272 Floppy Disk Controller 
Handles Single/Double Density 
One to Four Drives. 801 or 
850R. 


Documentation $15, 
CP/M Floppy Disk Operating System $150 
Check or Money Order 


autocontrol 


nor? | 


11744 Westline Industrial Drive 
St. Louis, MO 63141 
(314) 432-1313 


Circle 36 on-inqulry card. 


MEMOREX 


5/4” Floppy Discs 
SAVE 40% сот nst. 
Prices рег box of 10 


One side, sgl. dens. 24.60 
Same with hub-ring 27.20 
One side, dbl. dens. 27.80 
Two sides, dbl. dens. 34.30 


Specify soft, 10 or 16 
hard sectors 


Add $2.00 shipping - Michigan add 496 tax 
Pay by check, Master Charge or VISA 


LYBEN COMPUTER SYSTEMS 
(313) 777-7780 
27204 Harper 
St. Clair Shores, MI 48080 


Circle 213 on inquiry card. 


PRINTERS 


BASE 2 
800B $585 


850 $699 
APPLE INTF. $140 


OKIDATA 
y 80 $ CALL $ 
y 82 $ CALL $ 


EPSON 
MX-80 $ CALL $ 


MX-70 $ CALL 5 
ANACOM 
150 $ CALL $ 


*PIEASE ADD 3% FOR S & Н AND $2 FDR INS TO ORDER" 


TECHNICAL INNOVATIONS 


P.O. BOX 803 
HILLSBORO, OR 97123 
503-648-6423 


Circle 384 on inquiry card. 


AC-85 CPIM® SYSTEM 


Assm., Tested 
& Burned In $2 4 50) 
for one week 
Features: 
е One board 8085 Computer 
• 2- SABOOR* (1.2 megabytes) 
CBIOS Diskette 
Installed and wired in a cabinet with 


P/S and Fan ready to plug-in 


Manual 
17и" Wx1T’ Dx 10" Н 
SYSTEM with 2 SA850R (2.4 mbytes) 


$2750.00 


CP/M Floppy Disk Operating System $150 
Check or Money Order 


autocontrol Hi 


iNCORPORATIO ШЕН 
11744 Westline Industrial Drive 
St. Louis, MO 63141 
(314) 432-1313 


® CP/M is a registered trademark of 
Digital Research, Inc. 


Circle 37 on inquiry card. 


ZEN is HERE 


FAST SCREEN EDITING 


for CP/M & NORTH STAR 
OPEN PROGRAMS WITH SOURCE FILES 


ZEN" offers you very fast screen editing without line 
numbers. You are in control and ZEN may be reas- 
sembled to change Or. add custom features. Call 
system and return without losing the file. Justify even 
old disc files to any line length. Save, append, find, 
print & much more, with ease. Monitor functions are 
built іп, extensions сап be added. A 32K system with 
console is necessary but addressable cursor is not 
required. 


CPM version for 1.4 thru MPM releases, uses their 
assembler and line command conventions which can 
include multiple command lines. 


North Star DOS versions have a disc assembler. an 
extensive monitor and some Basic utilities. They use 
the N.S. line editing conventions. 


Specify version # ZEN1.1 5" SONS2000 
ZEN2.1 8" SD SS CPM ZEN1.2 5" DD NS 2000 
ZEN2.2 5" DD NS CPM ZEN1.3 5" DD NS 0100 


Disc and Manual $75 Manual alone 515 
CA residents add 696 Send check to: 


Dealer Егіз m seme 


ZENRAD CONTROLS CO 
1575 A.P.S. 
Santa Barbara CA 93103 


Circle 435 on inquiry card. 


ZAS 
Z-8000 


SOFTWARE DEVELOPMENT 
PACKAGE 


A professional Z-8000 assembly language package 

now available for 8080 & Z-80 based microcomputers 

which use the CP/M* orISIS-lie operating system, 
The package includes: 


ZA Full featured relocatable cross assembler, 
Uses Zilog syntax, supports segmented and 
non-segmented code, symbol names to 64 characters. 
26 directives, Including nested conditional assembly, 
"include" files, and named program, data and absolute 
sections. Outputs: object and listing flies. 
ZL Task Builder. The most powerful linker you've 
ever used! Sections can ba combined in any 
order and optionally "located" at fixed address. ZLK can 
also handie complicated overlay arrangements. 
ZL fie Loader. Loads an absolute abject file 
for execution by a 2-8000 CPU on the bus. In- 
cludes host OS interface. 
ZAS, ZLK, ZLD  CP/M*.,$395 
1515-11• .. $495 


Manual Only 
WESTERN Supplied on Single Density 8” Disk 
WARES CP/M" Digital Research, inc, 1516-14 Intel Corp. 


Box48 РінсачШе,СО 81430 — 


Circle 423 on inquiry card. - 


INDUSTRIAL CROSS- 
MACRO ASSEMBLERS 


writtenin FORTRAN IV 


New, two-pass macro assemblers for all popular micros сап | 
be run on any general-purpose computer with standard 
FORTRAN. Each assembler supports macros, conditional | 
assembly, and relocatable object code, All the original 
mnemonics and addressing modes, many assembler dir- 
ectives, long error messages and more. Produces 
printed assembly listing, and object code file. 


PROGRAM NO. FOR MACHINE РКС. PRICE 


МА5М6ВЕЗ MC68000 $500 
MASMOBO9 MCÓBO 400 
MASMOÓBOS MC6B05 400 
MASM&BO! MC6B0! 350 
MASMGBOO MC&800 300 
MASMO6502 MCS65xx 375 
MASMBOBS B080:8085 350 
MASMIBO2 CDP1802 300 


Packages include detailed usery manual, printed source Пин ‘well 
commantedl, source ољ mognetic tape. and IDM's Software Support 
Service. Card deck: olsa ovailoble. Dealer inquiries invited. 


intelligent devices of minnesota 
р.о.бох 492 anoka, mn. 55303 
(612) 427.0787 


Circle 190 оп inquiry card. 


OAE's PP-Serles EPROM Programmers plug 
directly into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMS. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit in- 
cludes interna! DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminated 
with a 24 pin тир, Programmers are available 
for all EPROMs from 2708's thru 2532's. 


Oliver Advanced Engineering, Inc. 
676 W. Wilson Ave., Glendale, CA 91203 
(213) 240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 
See us at NCC, booth 770 


Circle 284 on inquiry card. 


DATAPOINT 


1134 Diskette Systems 


16k Processor with Four Diskettes 
(1 Megabyte). 80 CPS Matrix 
Printer, Nationwide maintenance 
available, 


$2,645 


SOFTWARE AVAILABLE 

DISK OPERATING SYSTEM 

SORT UTILITY 

ISAM UTILITY 

ALSO AVAILABLE FOR $250 EACH. 

A/P, A/R, GENERAL LEDGER, PAYROLL, TIME 
ACCOUNTING, ANO INVENTORY 


AMERICAN COMPUTER EXCHANGE 
100 М. MAIN ST. BOX 52 
CHAGRIN FALLS, OH 44022 
216-247-2103 


Circle 440 on inquiry card. 


Duarte, California 91010 


Phone 213-357-5005 
i DIGITAL INC. 


INSULATION DISPLACEMENT SOCKETS 


| RIGHT ANGLE HEADERS RIBBON CABLE 


1858 Evergreen Street, 


CARD EDGE 
CONNECTORS . 


Pp 

PC Mounting ыы Part No. "Conductors: Solid Color Color Coded 
10 !DHi1OSR .80 IDH10WR 1.75 IDE10 10 ft. 100 ft. 10 ft. 100 ft. 
20 IDH20SR 1.25 IDH20WR 2.75 IDE20 10 2.90 17.00 4.00 30.00 
26 IDH26SR 1.85 IDH26WR 3.60 IDE26 14 3.40 23.80 5.00 42.00 
34 IDS34SR 2.15 IDH34WR 4.15 IDE34 16 3.70 27.20 5.60 48.00 
40 IDH40SR 2.50 IDH4OWR 4.90 IDE40 20 4.40 34.00 7.00 60.00 
50 IDHS50SR 3.15 IDH50WR 6.15 IDE50 24 5.00 40.80 8.00 72.00 
EJECTOR EARS .25 EACH 26 5.40 44.20 8.60 78.00 


34 6.80 57.80 11.00 102.00 
40 7.80 68.00 13.00 120.00 
9.50 85.00 150.00 


Stain 


Style Part # Part No. Reliet 
SOLDER STYLE IDS10 .25 
Male DB25P «2. 25 
Female 08255 3.00 ЦРЕРО 25 
Hood DB25C 1.10 IDS26 .25 
INSULATION DISPLACEMENT IDS34 .25 
Male IDC25P 4.95 10540 .25 
Female IDC255 5.25 


Hood IDC25C 1.35 10550 25 


$1.92 $11.81 |250 3" 100 4^ 
1.99 6.76 12.44 |250 3%" 100 5” 
2.08 7.07 13.09 |100 4" 100 6" 
2.14 7.38 13.73 
2.18 7.69 14.36 
2.24 3.11 15.01 
2.30 8.32 15.65 
2.39 


2%" 500 

500 3" 500 5 

500 3%" 500 5%" 
4" 500 | 


2%" 1000 4%” 


3" 1000 5" 
Kynar precut wire. All lengths are overall, including 1” strip оп each end. Зу" 1000 5" 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 4" 1000 6" 


Red, Blue, Black, Yellow, White, Green, Orange, and Violet. 


"NEW" WIRE WRAP SOCKETS 
ORDERING FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 
INFORMATION: MONEY B Y HAVING GOLD ONLY WHERE IT COUNTS. 


e Orders under $25 include $2 handling | Size Quantitv/Tube Price ea. * Price/Tube 


* All alg orders shipped UPS Ppd. GOLD PLATED CONTACTS 52 41 21.32 
C & COD's charged shipping. 


ә Vis 
* All rios good through cover date. TIN PLATED TAILS 47 14.10 
* Most orders shipped same day. | > 56) 51 13.26 
» Byte must be mentioned to get sale price. DNERS bcr 
tO NIE: 70 16.10 
уу TP ЦІ “” 87 18.27 
Write or call for 1981 catalog 2 lly | = кей 
* ІС Sockets " | 
e Vactor Board & Pins -96 16.32 
е Bishop Drafting Alds 1.25 18.75 
е OK Tools 3 Level closed entry. 
» RN IDC Crimp Connectors 170 17.00 


RN Side Wipe contact design gives и 
twice the contact area for high reliability. ORDERED IN TUBE QUANTITIES. 


TOLL FREE ORDERING NUMBER 1-(800)-423-7144 


Circle 301 on inquiry card. 


NEW! for 
the '88 from 


MAGNOLIA H 
MICROSYSTEMS 


DOUBLE DENSITY 
DISK CONTROLLER 


for both 51/4” & 8" drives 
only $595 complete 


including CP/M"*2.2 


MAGNOLIA MICROSYSTEMS. INC. 
2812 Thorndyke W., Seattle 98199 
(206) 285-7266 (800) 426-2841 


CP/M is a trademark of Digital Research. 


Circle 216 on inquiry card. 


H8 OWNERS 


APU-H ARITHMETIC PROCESSOR CARD 


ADDS POWERFUL MATH 
CAPABILITY TO H8 

32 BIT FLOATING POINT 
OPERATION 

16 AND 32 BIT FIXED POINT 
OPERATION 

ADD, SUBTRACT, MULTIPLY 
AND DIVIDE 

TRIG, LOG, EXP, SQUARE 
ROOT AND MORE 

BASIC AND ASSEMBLER 
SOFTWARE PROVIDED 

FULL DOCUMENT ATION 
ASSEMBLED AND TESTED 

VISA AND MASTER CHARGE 
ACCEPTED 


New Reduced Price 
$345.00 


CCM, INC 


P.O. BOX 2308 RESTON VA 22091 
Phone orders (703) 620-3403 


Circle 81 on inquiry card. 


" 


H8 H89 2:89 
V-8 VOICE 
SYNTHESIZER 


ALL NEW MODEL ТП 


EASY TO PROGRAM ---- EXCITING TO USE 


NOW CLEAR INTELLIGIBLE SPEECH WITH 
UNLIMITED VOCABULARY 


FULL SOFTWARE SUPPORT GAMES,UTILITIES 
ENGLISH "ТҮРЕ AND TALK’ FOREIGN 
LANGUAGES AND MORE 


USES THE LATEST IN SPEECH TECHNOLOGY 
WITH "automatic" INFLECTION 


KIT $ 249,95 
V-83 349.95 Assembled / Tested 


MI-S 
822 E. County Rd. 30 
Ft. Collins, Colo, 80525 


Phone ordera: (303) 669-4116 
Enclose $2.00 for voice sample cassette 


FREE CATALOG ( 


Circle 102 on inquiry card. 


RS-232 PROBLEMS? 


LET THE RS-232 TESTER HELP YOU 
SOLVE YOUR COMPUTER INTERFACE 
PROBLEMS. DESIGNED TO CONNECT 
IN SERIES WITH ANY RS-232 INTER- 
FACE, IT DISPLAYS THE STATUS OF 
SEVEN OF THE MOST IMPORTANT 
LINES: TRANSMIT DATA, RECEIVE 
DATA, REQUEST TO SEND, CLEAR TO 
SEND, DATA SET READY, CARRIER 
DETECT, AND DATA TERMINAL 
READY. THE RS-232 TESTER RE- 
QUIRES NO POWER AND MAY BE 
LEFT IN THE LINE PERMANENTLY. 


$39.95 POST PAID 
B & B ELECTRONICS 
BOX 475/MENDOTA, IL 61342 


Circle 40 on inquiry card. 


Che A Machine’ 


FOR YOUR 


$435 Ано CALENDAR - 


Introducing an Intelligent real time clock 
and calendar peripheral for the Appie IIt 

e Readandsettimeroutines in 2K EPROM driver, 

e Counts seconds, minutes, hours, days, days of 
week, month and years. 

ә Six date formats including: 12- JUN-19B1 

e Two interrupt programs in EPROM. 

ө Nicad battery and applications diskette. 

* Basic, Pascal, and Machine language 
compatable. 


FOR FREE BROCHURE CALL (801) 486-4839 


Сатты Әт 

The COMPUTER ROOM 

1879 South Main Street 

бай Lake City, Utah 84115 

(801) 496.4839 
"TRADEMARK OF APPLE COMPUTER CORPORATION, 


Circle 105 on inquiry card. 


floppy disks. 


From the inventors of magnetic recording tape 


о BASF 


100% certification - every single disk is tested 
at thresholds 2-3 times higher than system re- 
quirements, to be 100% error-free. 


Immediate off the shelf delivery. . .опе box or 
quantity orders welcome. 


SPECIAL INTRODUCTORY OFFER!! 


THIS MONTH JA OFF 
ONLY! 1 OUR LOW 
DISCOUNT PRICES 


CALL OUR ORDER DESK NOW! 805-985-2793 
MASTERCARD — VISA — C.O.D. 


NATIONAL DATA SUPPLIES, INC. 


Circle 274 on inquiry card. 


T 
SorTWARE 


For as little as 


15% down you can 
have custom design- 
eg software, write 
BUDGET SOFTWARE, 
86517 Néstle Аме,, 
Northit idee, СА, 
$1325 аг phone 
(213) 701-0734 
8:00 - 6:00 (pst) 


Circle 46 on Inquiry card. 


ADVANCE High Quality 
COMPUTER & AUDIO 


CASSETTES 


are manufactured to the highest possible 
standards using 5 screw high-strength 
shells which will give long life to your data 
cassette. Unconditionally guaranteed or 
your money back. 
Credit Card Buyers May Call 
714-277-2540 

Length 10 Pack 50 Pack 100 Pack 

C-10 $ 7.00 $30.00 $ 55.00 

C-20 5 850 537.00 5 70.00 

С-62 512.00 555.00 5 95.00 

С-92 516.00 574.00 5135.00 

WHOLESALE INQUIRIES WELCOME 

Please allow 4-6 weeks for delivery. UPS shipment 
in continental USA included, We can not ship го 
Р.О. boxes. CA RESIDENTS ADD 6% SALES TAX. 
Please send check, money order or your VISA or 
Master Charge number, with expiration date. to: 

Advance Sargam Corporation 

4290 Rueda Drive 
San Diego, CA 92124 
(714) 277-0338 or (714) 277-2540 


Circle 9 on inquiry card. 


8048 IN-CIRCUIT 
EMULATOR 


Up to 11 Mhz Real Time Emulation. 


© 

е S-100, CP/M compatible. 

ә Emulates 8035, 8039, 8048, 8049, 
8748, 8040, 8050, 80C48 CMOS. 

e Unlimited number of breakpoints. 

ә Single Stepping by Instruction Cycle. 


MICE-48 comes on one S-100 type board 
with a ribbon cable that plugs into the 
user's microprocessor socket. Theprice is 
8950.00 and it includes Allen Ashley's 
MACRO ASSEMBLER. (213) 451-5382. 


SIGNUM SYSTEMS 
726 Santa Moníca Blvd. 
SANTA MONICA, CA. 90401 


Circle 352 on inquiry card. 


THE STAR MODEM 


ч From Livermore Data Systems 


RS232 MODEM 


SALE 5135 


IEEE 488 MODEM SALE $199 
$170 
$280 


RS232 CCITT 
IEEE 488 CCITT 


We carry Apple II+ from 
Bell & Howell. 


PROGRAM YOUR OWM EPROMS 

Branding Iron for PET/CBM 
EPROM Programmer with software for all ROM ver- 
sions. Includes all necessary hardware and software to 
program or copy 2716 and 2532 EPROMS. 


Paper-Mate Word Processor $39.95 
PET/CBM full featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer. Includes in- 
text commands, floating cursor. scrolling, etc. 


FLEX-FILE Data Base for CBM/PET $60 


Random file handling system with Report Writer and Mail 
Label Handler. By Michael Rey 


6502 7.48 10/6.95 50/6.55 100/6. 15 
6502А 8.40 10/7.95 50/7.35 100/6.90 
6520 РІА 
6522 МІА 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/740 50/7 00 100/6.60 
2114-1200 ns ВАМ 325 25/3:50 100/325 
2114-1300 ns RAM 3.15 25/2,90 100/2.65 
2716 EPROM (5 volt) 9.90 5/9.45 10/8.90 
TMS 2532 EPROM 20.00 
4116-200 ns RAM B for 24.00 
S-100 Wire Wrap 


CASSETTES — AGFA PE-611 PREMIUM 

High output. low noise, 5 screw housing, labels. 

C-10 10/565 50/25.00 100/48.00 
C-30 10/730 50/3400 100/66.00 
All other lengths available. Write for price fist. 


4 PART HARMONY MUSIC SYSTEM for PET 
The Visible Music Monitor, by Frank Levinson, allows you 
to easily enter, display, edit, and play 4 part harmony 
music, Includes whole notes thru 64 ths (with dotted and 
triplets), tempo change, key signature, transpose, etc. The 
KL-4M unit includes D to A converter and amplifier (add 
` your own speaker). 
KL-AM Music Board with УММ Program 


252 Bethlehem Pike 
Colmar, PA 18915 


$59.90 


Circle 1 on inquiry card. 


9.15 10/4.90 50/445 100/4.15 : 


215-822-7727 А B Computers 


STAR Modem is the price performance leader with a full 
2 YEAR FACTORY WARRANT Y. 


REVERSAL (Spracklen) 32K Apple 28.00 
Super FORTH 48K Apple 40.00 
Energy Miser — 32K Apple 24,50 
Data Manager (Lutus) 24K Apple 40.00 
Histo-Graph (Boyd) 48K Apple 24.50 
Data-Graph (Boyd) 48K Apple 40 00 
Apple || User's Guide (Osborne) 12.00 
Introduction to Pascal (Sybex) 10.30 
Pascal Handbook (Sybex) 12.00 
Graphics Cookbook for Apple 9.90 
Musical Applications of Micros (Chamberlin) 20.00 
Basic FORTRAN (Coan) 7.25 
KMMM Pascal for PET $75 
Subset of standard Pascal with true machine language 
translator for faster execution. 16K with tape or disk. 


EARL for PET (disk file based) 


Editor, Assembler. Relocator. Linker to generate relocat- 
able object code. 


FORTH for PET/CBM or Apple 


A full-featured FORTH with extensions conforming t o Forth 
Interest Group standards. Includes assembler, string pro- 
cessing capabilities, disk virtual memory multiple dimen- 
Sioned arrays. floating point and integer processing. 


CBM-PET SPECIALS 


Up to $375 fraa merchandise . 
є with purchase of опе of 
following СВМ -РЕТ items: 


8032 32K - 80 Column CRT $1795 
8050 Dual Disk Drive - 950,000 bytes 1795 
4016 Full Size Graphics Keyboard 995 
4032 Full Size Graphics Keyboard 1295 
8096 96K - BO Column CRT 
2040/4040 Dual Disk Drive - 340K 1295 
4022 Tractor Feed Printer 795 
CBM Voice Synthesizer 395 
C2N External Cassette Deck 95 
Used CBM/PET Computers 
VIC Personal Computer 

WRITE FOR SYSTEM PRICES 


*** EDUCATIONAL DISCOUNTS *** 
Buy 2 PET/CBM Computers, recelye 1 FREE 


WordPro 3+ – 32K CBM, disk, printer 
WordPro 4+ — 8032. disk, printer 

022 Data Base System for CBM 8032 
VISICALC for PET or ATARI 

BPI General Ledger, A/P, A/R for PET/CBM 


MEETER а та SB р 0-08-08 e oh Bec er ы ш—ф шч г ara н Deer utut er тш че ЗҮН cam 


Programmers Toolkit – PET ROM Utilities 34.90 
PET Spacemaker Il ROM Switch 36.00 
2 Meter PET to IEEE or IEEE to IEEE Cable 40.00 
Dust Cover for PET 6.90 
IEEE-Parallel Printer Interface for PET 110.00 
IEEE-RS232 Printer Interface for PET 120.00 
The PET Revealed 17.00 
Library of PET Subroutines 17.00 


тете € "з= жэ че єз Шеш ай р ш Сз cre ил meth GR pe od үк эй ны а Өле урн аз ка аа шыла рсе + Чу St Me LLL 
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Source Hookup over 1000 programs/services 88 


MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digiplot) 


Has all intelligent functions for producing graphs and 
drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified. Character gerr 
erator for alpha, numeric, and symbols. Characters can be 
rotated in 4 orientations, and can be 16 sizes. Coordinate 
axes drawn by specifying graduation interval and number 
of repetitions. Parallel ASCII interface, 11 x 17 paper. 


SPECIALS 


EPSON MX-80 Printer 
EPSON MX-70 Printer 
STARWRITER Daisy Wheel Printer 
Centronics 737 Printer 
NEC Spinwriter 
Diablo 630 Daisy Whee! 
Leedex Video 100 12” Monitor 
ZENITH OATA SYSTEMS 
219 Video Terminal (factory assem.) 
289 with 48K (factory assem.) 


SYM-1 

SYM BAS-1 BASIC or RAE-1/2 Assembler 
KTM-2/80 Synertek Video Board 

Seawell Motherboard - 4K RAM қ 
Seawell 16K Static RAM - KIM, SYM, AIM 


DISK 
SPECIALS 


SCOTCH (3M) 514" 10/2.85 50/2.75 100/2.65 
SCOTCH (3M) 8" 10/290 50/2.80 100/2.70 
Verbatim 5\4" 10/2.45 50/2.40 100/2.35 
(add 1.00 for 5'4" Verbatim plastic storage box) 
Verbatim 8" Dbl. Dens. 10/3.45 50/3.35 100/3.25 
BASF 5'4" 10/2.60 20/2.50 100/2.40 | 
BASF 8" 10/2.65 20/2.55 100/2.45 | 


WE STOCK MAXELL DISKS 


Diskette Storage Pages 10 for 3.95 | 


Disk Library Cases 8" - 2.85 5" - 2.15 


ATARI 800 $745 
All Atari Modules 20% OFF 


ATARI EDUCATIONAL PLAN 


Write tor detalis. 
А P Products 15% OFF | 
A P Hobby-Blox 15% OFF 


ALL BOOK and SOFTWARE PRICES DISCOUNTED 


The 8086 Book (Osborne) 14.00 
28000 Assembly Language Programming 16.90 
PET Personal Computer Guide (Osborne) 12.75 
PET and the IEEE-488 Bus (Osborne) 13.60 
6502 Assembly Language (Osborne) 

Programming the 6502 (Zaks) 

6502 Applications Book (Zaks) 

6502 Software Cookbook (Scelbi) 

CP/M Handbook (w/ MP/M) Zaks 

Practical BASIC Programs (Osborne) 

Some Common BASIC Programs (Osborne) 


WRITE FOR CATALOG. 


Add$1.25 per order for shipping. We pay balance of LIPS surfacecharges 
on all prepaid orders. Prices listed are on cash discount basis can 
pices shghiby higher 


BYTE July 1981 475 


; | " ; | ТІНІ | А ІР PRODUCTS Part No. UNTER DL Price 
SN7400N .25 7400 5М741584 .79 70451P | CMOS Precision Timer 14.95 


SN7401N .20 SN74157N .69 ?J045EV/Kit* Stopwatch Chip, XTL 22.95 
SN7402N 25 SN?472N .29 SN74160N | .89 7106 CPL à зу: Digit A/D (LCD Drive) 16.95 
SN7403N 25 SN7473N 35 SN?4161N .В9 7106E V/KIt IC, Circuit Board, Display 34.95 
SN7404N 25 SN?474N .35 SIN74162N 89 ad U PER Put LINE = 7CPL . MEC Digit A/D (LED Drlve) 15.95 
SN7405N .29 SN7475N 49 SN74163N .89 RM E amt 7107E V/Kkit IC, Circuit Board, Display 28.95 
SN7406N 35 SN7476N 35 6М741844 ,89 924182 12 жый az s 716CPL 3% Digit A/D LCD Dis. HLD. 18.95 
SN7407N 35 SN7479N 5.00 SN74165N .B9 Matewith Standard ІС Ld мари i ТІПСРІ- 3¥2 Olgit А/О LED Ols. HLO, 17.95 
V а | ivy ENTE E AA mee р Бар ЕСКЕ АСАУ a 
4 E IN?482IN : > fr ies, ai: ia 924100 24 bande еме 2477 à 
мам э ЕСЕСІН SNMIDN 4% ane T RD marca’ iro 167 | төс жЕ Tone Generator О rh 
SN7412N — .35 | SN748N 35 | SN74?3N 139 EXER Womens шал: Кеме : 7206CEV/KIt* Tone Generator Chio, XTL 9.95 
M. г, efie 9246 17 a 
és 5 ium (x [mem 2| Ы EME Enc 18 | ЕЕ chere ИЙ 
SN7416N 29 | SN749IN 59 | SN74PON 29 c А, А, Line-By-LineProbeability — 55:71 тамы 72081РІ Seven Decade Counter 17.95 
E ы ne 92412224 ongie ені 7201P k i 
aan & | Зн Ж | Чам ш t Д Dipdumnersareused for jump: эгил» 24 eo xm 6752 i Func. CMOS Stopwatch CKT — 13% 
SN7421N .29 SN7494N 69 SN74180N 39 AX Mm Um within a PC Board; inter: 5. 24 mme m 14" 72aSEV/KIt* 4 Func. Stopwatch Chip, XTL 19.95 
SN7422N ,45 SN7495N 69 SN741BIN 2.25 1 қ connectingbetweenPC Boards, 24124-26 tete сал 35" 1216 ДІЛ 8-Digit Univ. Counter С.А. 32.00 
5М474234 .9 | SN7496N 249 | SN74182N 79 Я — mothar ваше — теме - 4E 7216C JI 8-Oiglt Frea. Counter С.А. 26.95 
SN7425N 2 SN7497IN 3.00 SN74184N 2.49 T and interfacing input/output 924432 76 sa send — 28" 721601РІ 8-Diglt Frea, Counter С.С. 21.95 
SN7426N .29 SN74)00N 1,49 5М741854 2.49 signals. 72171J1 4-Oiglt LED Up/Down Counter 12.95 


N7427N Ё N74107N 35 IN74190N { 7218 C1J1 8-Oigit Univ. LED Drive 10.55 
pes 2d % БЫ елд» E E E 7204 IPL. LCD 414 Digit Up Counter DRI 11.25 


SN7430N .25 | SN74116N 195 | 5М749240 .89 BOUM. ТЕУ gi». Counter 3.29 
SN7432N 29 | SN7412N 39 | SN7493N — .85 DISCRETE LEDS еш ROSAEV/KR" 5 Function CaunterChip, XTL 7495 


SN7437N — .25 | 5мМ102М 55 | зч .89 [| xcsseR 20" red MV50  .085"red — 6/531 | ХСПІН .190" геа пона Е robin ЖІ auri эы ps 
SN?438N 40 SN74123N ‚59 SINT4195N -69 XC556G .200” green XC209R .125" red 5/51 ХСІПС .190'' green 12:01JE CMOS BCD Prog. Timer/Counter 600 
SIN7439N 28 SN74125N .48 SIN74196N -89 XC556Y .200" уейому ХС208С .125" green 4/51 ХСІПУ 290” yeltow 72601JE CMOS BCD Prog. Timer/Counter 525 
SN7440N -20 SN74126N а SN74197N 89 XC556C .200" clear ХС209 .125" yellow 4/$1 XCllC 1190" clear 75551РА CMOS 555 Timer (8 pin) 1.45 
E тізі ілме М | 1 mo xad e, ун [Mme ыч | FID GMOS Ss Timer eim im 
SN7443N 110 | Snan ә | SN742IN 125 | 220 200, Velo AM A e АШ eli. cm | necra CMOS Op Атр Comparator SMV 2.25 
` ` » XC22Y  .200" yellow XC526Y .85'" yellow 4/$1 MTG. HOW. PE” LEADS. 7612BCPA CMOS Op Amp Ext. Cmvr. SMV 2.95 
CUL " ER 24 PU 45 MVIOB .170"' red ХС526С .185" clear 4/51 . $.39 ea.or 3/$1.00 7621BCPA CMOS Dual Op Amp Comp. 5МУ 3,95 
. . . 7631CCPE CMOS Tri Op Amp Comp. 10MV 5.3 
wen DIC US | d C.A. — Common Anode DISPLAY LEDS 399 – соттоп cathode | звассро CMOS Quad Op Amp Comp. 10МУ 7,50 
SN7448N 79 SN74147N 1,95 54742844 3.95 Type Polarity Ht Price Type Polarity Ht Price ne Мына ROM REINES 235 
SIN?7450N .20 SIN74148N 1.29 SN74285N 3.95 MAN 1 C.A.—red .270 : 01507 C.A.—green SOU 1.25 B038CCPD Waveform Generator 4.95 
SN7451N .20 SN74)80N 1.5 SIN74355I'N .59 МАМ? 5x7 D.M.--red -300 , DL703 C.C.—red ‚300 1.25 8048C CPE Monolithic Logarithmic Amp 21.60 
SIN7453N 20 5ІМ74151М .69 547435514 -69 MAN 3 C.C.—red -125 . 01707 C.A.—red 200 125 8059CCQ S0ppm Band—GAP Volt Ref. Diode 2.50 
SN7454N .20 SN74152N 69 SIN74357N ,59 MAN 52 C.A.—green 300 DL728 C.C.—red 80 1,49 ра an ee Hal el a . 
SIN7459A .25 SN74153N .79 SN74368N .69 MAN 54 C.C.—green -300 à DL74l C.A.--red 600 125 2 oit Ref/Indicator 
SN7460N .20 SN74154N 1,25 SN74390N 1.49 МАМ?)  C.A.—red .300 3 ГИ 746 C.A.—red + 1 630 1,49 74C 74C195 
SN7470N .29 SN74155N .79 5М743934 1.49 MAN72 С.А.-ғеа .300 3 DL747 C.A.—red 600 1.49 74С221 
МАМ 74 C.C.—red -300 DL ?50 C.C.—red „600 1.49 
?4L S00 29 7415 ?4L 5192 1.15 MAN 8 = C.A.—yellow 300 Р DLOS847 С.А.—огапде 800 149 hon і Mears 
D 2 en rum 1.15 MAN 84 C.C.—yellow .300 OLOB50 8 C.C.—orange 00 149 74C151 i 74C374 
. -73 141.51 1.18 MAN 3620 С.А.—огапде x0 DL338 CG: 110 35 740154 : 74C 901 
74L 503 9 74.593 115 74_5]95 1.15 » 
742504 35 | 74595 59 | 74.819 19 | MAN 3630 С.А. —огалде + 1 .300 FNO3S& 357 .9 Eel Om [| NEN 
74L S05 35 141.55 1:15 14-5221 119 MAN 3640  C.C.—orange .300 FND359 49005 мет Үй ond 
741.508 29 74LS107 45 74L5240 1.95 MAN 4610 C.A.—orange 400 FND503 с.с. (ЕМО500) 800 99 740162 149 340915 
74L S09 .35 74L S109 .45 74L S241 1.95 MAN 6610 C.A.—orange—DD .560 ; FNDS07 С.А. (F NO510) 500 .99 74C163 1.69 74C317 
ЕГЕН E LEES 43 256 no MAN 6630 C.A.—orange х 1 .50 . HDSP-3401 C.A.—red 800 1.50 14С164 1.59 14922 
о . . MAN 6640 C.C.—orange—DO .560 К HDSP-3403 C.C.—red Жа 1.50 74C173 1.39 74C323 
74L S12 .35 ?4L S114 .49 74L S244 1.95 F 74C174 1:39 740925 
14513 59 | 1415122 89 | 145245 2495 MAN 6650 C.C.-orange£l 560 . 3082-775] — C.A.,R.H.D.—red .430 1.25 34175 1:39 | %%% 
пи азо ів ио ЕЕ Сагиз зо m | a чю т CAE NE. 
4 Í i .A.—red— 4 i 5082-7300 | 4х7541-019. RHD  .600 22.00 4 í 
1156 2 | SEE = | Se ІМ | MANSES C.C.—red4 1 . : 5082-7302 4x7 sgi.dig. LHD 600 22.00 iei a - Е 
TL 822 35 7408133 "B9 745253 “99 MAN 6780 C.C.—red . - 5082-7304 Overnge. char, (+1) .600 — 19.95 LH0002CIN LM?702H 
- . : DLO3%⁄ C.C.—orange : 4 4N28 Photo XsistorOpto-Isol. .99 | LMIOCLH LINEA LM703CN 
14.5% 35 7425136 48 144 5257 ,89 
74LS27 55 141.5138 89 ?4L 5258 198 DLD30? C.A.—orange ы LIT-1 Photo Xslstor Opto-fsol. — .69 LMLCLH 4. LM340T-5 Ы LM705N 
141-528 35 141-5139 48 HL 3260 599 DL.G500 C.C.—9reen Р К MOC 3010 Optically Isal. Trac Delver 1.25 LH0970- OH LM340T-12 1. LM710IN 
К i 4 TLO71CP . ..M340T-15 мтч 
пн аш ари | SOCKETS RECEPTACLES | толь i9 | мара 7s | CMe 
74L537 .45 74L S155 1.19 74LS283 1.09 Ti TEXTOOL S k LM341P- 
co fi BI 3 as ockets ae en | Wb 
?4LS42 189 74 5158 99 745298 1.25 TLOBACN 2,19 LM342P-12  ; MC1741SCG 
74.54? 89 74L S160 1.15 745352 1.29 R ZERO INSERTION FORCE 4 LHÜOXCD 35.80 LM342P-15 LM747N/H 
74L S48 1.15 145161 1,15 74LS353 1.29 * Nickel Boron Plating | * Nickel Boron Plating LM300H "99 LM348N à LM74BN/H 
"sd me т iis 74-254 ЗЕ * G.F. PSF Plastic Body | * G.F. PSF Plastic Body LM30ICN/H .35 LM350K 1.М1014М 
74L S54 2 | 245169 15 | 7435367 15 _ *Fortesting IC's — «Үйге Wrap Contacts қү” ммм мы мса 
74LS55 .29 74 5165 1.25 74L S368 75 Рат Мо. Ping Price | PartNo. Pins Price PartNo. Pins Price | PartNo. Pins Price LM34H 1.95 LF353N T LMI458CIN 
мер -45 74L5168 1.19 74L$373 1.95 4-3338 14 pin 5.95 | 222-3343 22 pin 9.25 | 214-3592 14 pin 9.75 | 222-3596 22 pin 12.95 | LM305H 39 LF355N - LM1488N 
crane m 141-5169 1.19 145374 1,95 216-3340 16 ріп 6.49 | 224-3344 24 ріп 9.75 216-3893 16 ріп 995 | 224-3597 24 pin 12.75 | LM307CN/H .45 LF356N Ў LM1489N 
59 74L5170 2.49 74L5375 89 218-3341 18 pin 7.95 | 228-3345 28 pin 11.95 218-3594 18 pln 228-3598 28 pin 13.95 LM308CN/H 1.00 LM358N Н LM1496N 
Du * [LPS p СЕП fy 220-3342 20 pin 8.95 | 240-3346 40 pin 12.95 220-3595 20 pin 240-3599 40 ріп 15.95 | | мэн 1.95 LM359N 1 LMI556V 
74.583 49 | 1з 2:9 | 742559 ыы кёк | eae 7 Poe 1 
74585 125 74L S18] 2.95 74L5670 ; LOW PROFILE SOLDERTAIL LM3I0CN 1.75 LM373N } LM1877N-9 
mom p ену ro the . (TIN) SOCKETS STANDARD (TIN) ee H CN 25 нг қ Tm 
- ! 7484 559 1-24 воо | LM317MP 145 LM38IN LÈ LM2002T 
74500 50 74S 745243 . 2 15 X pin ST z7 м | MAUT 1.75 LM382N 4 LM2877P 
74502 50 745244 х 1 f 18 i ; ; LM3I7K 3.95 LM384N і (.М2878Р 
74503 50 | 145124 249 | 745251 : 0 о Бы) 2 = 25 | CM318CN/H 1.95 LM386N-3 1. LM2896P-1 
E = ben % om j Е 27 or ar % F LM319N 195 LM387N t LM31B9N 
74508 "50 | 745135 119 | 745258 ; % 28 ріп 5Т 99 : "abc e vic ' TaN 
74509 .50 745136 1.75 745280 : i , 36 36 pin ST 133 i 1.15 LM320K-15 L35 LF398N f L.M3909N 
74510 50 pec. 1.35 74S2B0 : ) ; "23 40 pin ST 1.59 Б 1.30 LM320T-5 125 LM399H4 : LM3914N 
7451 .50 745139 1.35 745287 і = ы 494 : 
14515 SQ | 7450 115 | 745288 i l | д demi’ — WIRE WRAP SOCKETS | М2 125 TLAWCP 1 UMEN 
74520 50 кен " 745373 | (GOLD) LEVEL #3 LM323K-5 5.95 NES510A Н RC4136N 
74522 5 4 745374 : 
74530 D 745157 1.35 mn SOLDERT AIL (GOLD) 124 wo ci m EM : кке чун) 
74532 55 | 745158 135 | 74547 STANDARD 8 pin WW LM33N 395 | NESXH 6 RC4I95TK 
74538 69 745160 1.95 745472 i 10 pin WW LM334Z 1.30 NE54üH А KB442B8 
74540 55 745174 1.59 745473 \ а 549010014 pln WW LM335Z2 140 NES44N К 84429 
74551 E 745175 1.59 745474 Ў 8 pin SG .39 à 21 16 ріп WW 1.М3357 1.75 NE550A К L.M4500A 
74564 150 745188 4.95 745475 | 14 pin SG 49 -41 18 ріп WW (.М337Т 1.95 МЕ555У 3 IC L80386 
74565 50 745194 1.95 745570 r 16 pin 5G 54 . 44 20ріп WW LM337MP 1.15 LM556N L.M13080N 
74574 E 745195 1.95 745571 i 18 pin SG 59 і AB 22 ріп WW LM338K | 6.95 NE564N LM13600N 
74586 19 745196 3,95 745572 1 24 pin SG :79 . 59 24 pin WW LM339N .99 LIMS65N j 75138N 
745112 19 745240 2.95 745573 Г 28 ріп SG 1,10 . .90 28 pin WW LM340K-5 1.35 LM566CN L 75450N 
745113 19 145241 2.95 145940 ' 36 pin SG 1.65 Р 1.26 36 pin WW LM340K-12 1.35 LM567V 75451CN 
745114 19 745242 325 74594] Е 40 ріп SG 1.75 1.45 40 pin Ww LM340K-15 1.35 NE570N 75492 


LI 
CA30I0H 1.07 == CABIN 3.75 
CA30H 2.15 CA—-LINEAR CA3DGN 3.95 
CA3023H 325 ek a te CA3130H 1,39 
CA3035H 2.48 CAJON 2.00 CA3M0H 1.25 
CA3039H 1.35 CA3082N 2.00 CA3160H 1.25 
CAIMEN 1.30 CA3083N 1.60 CA3401N 59 


1/4 WATT RESISTOR ASSORTMENTS - 996 


10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 
ASST.1 беа. 27 Ohm 33 Ohm 39 Оһт 47 Ohm 56 Ohm Б0рсз. $1.95 


$8 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 


CAPACITOR CORNER 


50 VOLT CERAMIC DISC CAPACITORS 
10-39 100+ | Value 1-9 ao 100+ 


6 
VU alie = i - pec дее ASST.2 беа. 180 Опт 220 Ohm 270 Ohm 330 Ohm 330 Ohm 50рс. 91.95 : 
CO4000 39 CD 408 249 470 Ohm 560 Ohm 680 Ohm 820 Ohm 1K 
| 
e 48 CD-CMOS OE ж ASST.3 бе» L2K 15K 188 — 22K 27K 50pcs. $1.95 
CO4006 1.19 CD4041 1.49 CD4508 3.95 33K 39K AIM 5660 бық 
04007 25 CD4042 -99 CD4510 1.39 ASST.4 Sea. 8.2K 10K 12K 15K 18K 50pcs. $1.95 RC 10 OF Darmi a ki 
qu .49 CD4043 .89 CO4511 1.29 үт = 22K 27K 33K 39K 47K Т 7 a m А - Ps 
CD401 .49 CD4044 .89 CD4512 1.49 . т 
C0401] 39 C D4046 1.79 CD45M 3.95 АЗЫР Tas — ос жа. AE ола $1.95 
CD4012 25 CD4047 2.50 CO4515 2.95 тақ тың  220K 270K NIK 
соз 9 CD4008 1.35 CO4516 1.49 ASST.G  5ea. мок 47048 5604 56804 8200 50pcs. $1.95 29 
й 1 

com 19 | Spem б | сеш 19 M NC IS Ta 22 em E | 
сого „59 СО4051 118 CD4520 1.29 ASST.7 бө. 2JM зм 39м am  sS6M  50рс. $1.95 .68/35V г 34 28 [ 138 

і CD4052 1.19 CD4526 1.79 : a 1.0/35V 2 79 
ср зә | co«s 109 | Cpen 1% ASST. 8R Includes Resistor Assts. 1-7 (350 pcs.) $10.95 ea, | MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
со — 139 | Сола ІЗ | CDM. 15 | $10.00 Min. Order — U.S. Funds Only Spec Sheets — 254 Axial 1-99 100-499 500+ Radial 1-99 100499 500+ 
CD4021 1.39 CD4060 1.49 CD4552 11.95 Calif. Residents Add 6% Sales Tax Send 52d Postage for your EM . . . Ж, D 4 > 
CO4022 1.19 CD4D65 .79 CD4555 29 | Postage—Add5%plusS1 Insurance FREE 1981 JAMECO CATALOG | 12v 1 i ТАТУ 
CD4023 29 CD4068 .39 CD4583 2.49 A HM. 1.0/25V 
C D4024 79 CD4069 ‚45 CD4584 15 PHONE 
CD4025 23 CD4070 ‘55 CD4723 1.95 ORDERS 
CO4026 2.95 CO4071 48 CDMA 1.95 a тесо 
C m | Sws $ | ив 15) 882-80 

Е MC14410 14,55 1 
Соб 149 CDAUIS 39 MC1441] 14.55 ELECTRONICS (415) 592-8097 

4 CD4076 1.39 MC14412 11.95 e 
Сои 149 CD40 55 MCA КЕР MAIL ORDER ELECTRONICS — WORLDWIDE 
CDa040 199 CD4082 "3 МС14538 249 1355 SHOREWAY ROAD, BELMONT, СА 94002 

C D4093 29 MC14541 1.95 PRICES SUBJECT ТО CHANGE 2200/16V à 39 . 470/25V 


476 BYTE Шу 1981 Circle 195 on inquiry card. 


National 
Semiconductor Clock Modules 
12VDC 
AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 

APPLIC ATIONS: 

s |n-dash autoclocks 

* After-market auto/ 
RV clocks 

ә Aircraft-marine clks. 
12VDC oper. Instru, 

® Portable/battery 
Powered instrumnts. 


Features: Bright 0.3” green display. Internal crystal time- 
base, + 0.5 sec./day accur. Auto.display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow, Complete —just add switches and lens. 


МА 1003 Module .............$16.95 


CLOCK MODULES 
MA1023 .7' Low Cost Digital LED Clock Module 8.95 
MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 


MA5036 .2” Low Cost Digital LED Ciock/Timer 6.95 
MA1002 .5" LED Display Dig. Clock & Xformer 9.95 
TRANSFORMERS 
102-F20 X former for MA1023 Clock Modules 3.49 
102-P22 Xformer for MA1026Clock Modules 3.49 


102-Р20 


Transistor Checker 


Тһе ASK Tronbstor Checker is cap 
able of checking a wide range of tran- 
sistor types, either "In cucuit" orout 
of circuit, It has beenspectally design: 
ed tg take advantage of the newost 
concept of dynamic testing under 
current ampidier conditions. To op- 


Xlarmar jor МА6036 Сіпек Modules 3,45 


1N5 8050 A. 


— —MWMICROPROCESSOR CHIPS 


— = lenin SUPPORT DEVICES 


44 Input/Output 

Priority 3nterru pt Control 
9l-Directiona B us Oriver 
Clock Ganerator/Driver 

Bus [hirer 
S¥stem Controller/Bus Driver 
System Controller 

І/О Expander far 48 Serles 


1458250 Asynchronous Comm, Element 16.95 
Оре: Prag. Comm. 1/0 (USART) r.95 
Ор Prog. Interval Timer la, 95 
OP8255 Prog. Peripheral 1/0 {PPI} 9.95 
OP8257 Prog. DMA Cantrol 19.95 
OP529 Prog. Interrupt Control и,” 
DPR Prog. CRT Controller 49.9 
OP#279 Prag, Kayboard/Oisplay intertacea 19.95 
OP8300 Octal Huy Recmver 6.5 
OPE System Timing Element 6.95 
Юра 8.01! Bi-Oirsctional Receiver 3,96 
OPL? 8-Bit Bl-Olrectlonai Receiver 


Bt HoENrrUARAM Recalver 


6800/6800 SUPPORT DEVICES 
MPU 


MCEBDO 


МС5802СР MPUwith Clockand RAM 19.95 
MC68I0AP! — pag Siae RAM кн 
мсе21 Peripheral inter, Adapt (4С6@20} 7,49 
MCE Priority Interrupt Controller 10.95 
мсн, 4 1024x3-Bit ROM (MC68A%- 8} 14.95 
мсек Asynchronous Са nm. Adaptar 6.5 
МС6452 Synchronous бегіз! Data Adapter 6.% 
MC6 а 0-6000Р5 Digital MODEM 10.98 
MC6M2 Жара Modulator 12.95 
МСБВЮА Quad 3-State Bus. Trans. (MCKT26] 2.5 


Tid | ii] CPU гм дм] ірмые) E T 
240A (780-1) CPU (MEKOMON-4) (4AMHz] 15.95 
СОРІв02 CPU 19.9% 
2550 MPU 16.35 


Vna, 
аж 
TMS 2736 


DATA ACQUISITION (CONTINUED) 


ІШ tel (2516) T! 


MICROPROCESSOR COMPONENTS | Bourns Potentiometer 


ADCOKSCCN 8-BIt A/D Converter (8*Ch. Multi.] 5.25 
AOCOICCN 8.BItA/O (iZanverter(16-Ch .Multl.) 10.95 Я 
DACIOOLCN ^ 10BitD/AConv. Micro.Camp. (0.055), 13.96 Values: 50082 1K 2.5K SK 10K 
САСО СЧ — LC-BHD/AConv. Micro.Comn. (0.20%) 8.95 25K 50K 100K 250K 500K 5Мед 
DACIONLCN 1¢-BItD/A Converter (0.05% Lin.) 6.43 
DACIOZLCN 10- BILD /A Converter {0.27% LIN.) 5.55 INDIVIDUAL PRICING: 
DACIZZL.CN 12-BitD/A Converter (0.20 (.In.) 9.95 
CD451N 6-Channel Multiplexer 149 148 50-99 100-999  1K-up 
АУ-5-1013 оқ BAUD UART 5.95 

BAN AB т .15 .12 
10; 256x 1 Static 1.49 
na 1g xi Dynamic 19 С8174 UA " и ы $1 25/lot 
2101 (8103) 296x4 Static 3.95) pieces a asst, values 
102 РТР 1,754 Toorder: Specify Bourns 3355 — (Varue desired} 
21L Be иі эы Li 
201 (1111) Bhd Static ің 
ян міні fiak MOS 4.95 
1м 1024 x4S Lati c gns 5,95! 
ГЕ (024xa5tatic 4%п5 Low Power 6.95 
2114.2 1024х4 Static 00$ 7.43 
204.3 164х4 Static Vons Low Power 7.95 Ideal far use with clocks, 
en? 16,344xLOynamic dns (housemarked] 4.95 game, pewter шү oF 
ANA (ШРЫ 16K Oynamit Bins (MMS2Z9ON-4) 1% апу other type of AC ar 
alga бак Dynamic 250ns 49,95 UC apefication, 
MN214H 405651 Fast 704 19.95 
504 Ач Stale 7.95 қ 
MM5351 104х1 Dynamic Fully Decoded 9 Part No. Input Сине Price 
on 2 MAD & АС 250 ii 17797 GOHz 12 VAC250mA $3.95 
MMSNON-2 14116) 16K Dyna c (Sûn s (UPDAIGC-3) szi АС 500 117У/60Н2 12 VAC 500mA $4.95 
MM5298J.14 ЕК бул, Z0nstlower of ММ5 ОО) 4,95 AC1 000 117V/60Hz 12 VAC 1 amp $5.95 
MM5799NAA/N Controller Drlented Processor 9.95 AC1700 117У/60Н2 8 VAC 1.7 amp $6.95 
UPD4/MK4027 ак Dynamic 16-Pin аж) DV 9200 117V/60H2 8 VDC 200mA $3.25 
TMSADMASNL ақ Static wee OC 900 120v/GOHz 9 УОС 500mA $3.05 
TM$40tS Hind Satin і “к 


PROMS/EPROMS 


ің WY Eravenie PROM t7 
Ең EPROM 5.95 ПА ЖТ ENTRY 
16K EPROM (5%, *5V, + им) 19.95 
164 EPROM (Single *5v) 10.95 


3/4 Watt Single Turn 
(TOP ADJUSTMENT! 


CONNECTORS 


IDIM2501ADC CPU—4-Bit Slice (Сот. Temp.Grade] 19.95 | 2732:ntei(2532] T! 3?2X EPROM 19.95 | 
erate, simply plug thetransistartobe MC56502 MPU w/Ciock (45K Bytes Memory) IL% | 24 “8K EPROM (450ns} (Singla +5} 7.95 
зар lle A СМ gies ce INSSGISN 6 — MPU—8-BIt (5МН2) 16.95 | 5m 20% PROM 14.95 
А pe" INSSOBN-6 X CPU—Sgl.Chip E-BILEIZIbytes RAM) 19.95 | 12523045180) 32x § P ROM (Open Coliecior) 4% рар 
к Жы сонне. те кеу INSEHON-S CPU {26 Bytes RAMI 4% | кене 4X6 Bipolar PROM 15% DB25P D-Subminiature Ры. габы. $2.95 
autamatically identifies tow, medium INSH7ON CPL Bytes RAM 24.95 | 32512204824) — 32x8T''-51ate Blpotar PROM +s | DB25S D-Subminiature Socket ,,... $3.50 
and highpower PNP and NPN trans. INS8033N CPU w/Baslc Micra Interpreter 23.95 | 225145 8K PROM * э DB51226 Cover for DB25P/S. ...,... $175 
istors.. The ASI Transistor Checker РУЖУ СРО ms K i 
alo permits matching simular trans- н CPU-—1&-Bit 29.95 | 251312140] —— са — Ұй 22/445Е Р.С. Edge (22/44 Pin} .,,... $2.95 
c ы 5 1 die CD/ND-GO TMSTEML — MPU--I6-Bit 49.95 | 251303021) Character Generator (Lower Case] 9.95 0688/0 BNC Plug pa ae Dt a VOR INCUN. oA $1.79 
an rov reliable le. 
iu cenas caida Өліге SHIFT REGISTERS BIEN Character Generator 10.5] UG89/U BNC Jack ,............- $379 
{from SmA on small signal types to қамы Dual Bil Dynamic A [ MMS230N 2(48-BIt Read Оту Mernory 1.95 UG175/U ОНЕ Adapter.....:,. S .49 
SÜmA and more on power types.) MINISTER Dual 50-Bit Dynamic 59 05 READ ONLY MEMORIES 50239 ƏНЕ Panel Recp....,,...-.+. $1.28 
Match similar typa transistors by ob- ммен Dual 100-Bit Static 36 | МСМЕ5710Р 12х9х7 ASCII Shifted w /Greek 13.50 PL258 UHF Adapter $1.60 
serving and comparing dial readings; MM510H Dual 64-811 Accumutator 0 | MCM557«0P 128x917 Math Symbol & Pictures 13.50 АЙЫ. + + - а s 
tha келегн pending, об шы мм1402 256-ВК Dynamic 195 | MCMé6750P 120х9х7 Alpha.Control Char.Gen. 13.501 РЇ-259 ИНЕРмиа............. 51.60 
в gain. Complately assembled — MMS013 1024-Bit Oynamlc/Accumulator 1.95 MICROPROCESSOR MANUALS ——— | UG260/U BNC Plug 
battery оресжей, ("C^ call battery MMSO1BH = 500/512-Bit Oynamic т Ea * 
La] Mrs A ӨРТТІ”. 
Pire ымшыя Octal 80-6: 9.95 | м-Сорио2 use малын 75 LL el ONG pun Reve 
Амди Оста 0-17 9.95 P 
Trans-Check eM RHR HAR EHS $ 09,95 УММ (14044) 1024-Blt Qyasmic 3,95 іні uocum МЕ 
иам Hex 32-Bit Static LA SPECIAL FUNCTION 
. жом Dual 112-Bit Static 2% | ОЗМ Dual MOS Ciack Oriver (52) зы . a 
E P R O M Era n La m шу 512-811 Oyaamic 9 | DHORCH Dual MDS Clock Orlvar [SMZ) 1.95 1 oK ( О n ve r SIO n K it 
SI g p sav 1024-8 tt Dynamic 295 | імеіты Floppy Disc Controlier 24.95 
М 252794 Dual 255-Bit Statle ім 104526513 Communication Chip 19.95 
25254 Qual 250-Bit Static 4.00 | MMSSIGIN MicraDrocessor Real Time Clock 8.95 Expand your 4K ТВЅ-80 System to 16K. 
v 2909'V Dual 24 BIt Static 4.00 | MMS31?4N Microprocessor Compatibile Clock — 11.95 Kit comes complete with: 
2532N Quadt0-Bit Static Z% | СОР:0244 Mictocontrollar with 64-0196 RAM 6:9 » 
1MIPC Fifa (Dual 00) iS and Direct LED Drive *8 ea. MM5280 (UPD416/4 116) 16K Dyn, Rams (*NS) 
соғамын Microcontecoller with 64-Oi9it НАМ IA Ж Documentation for Conversion * 
DATA ACQUISITION & Direct LED Drive w/N Buss Ihn t. 
АЕ 00619 гимер Active Fer 2.0% іл | COIMN X-Seg. VAC Fb or. Driver (20-pInp Kg.) 3,25 TR S-16K2 іссе ovo. ci - $39.95 
* Erases 2708, 2716, 1702A, 5203Q, 52040, etc. AF bi-tC4 Touch Tone Low pass Fliter 19.95 TELEPHONE/K EYBOARD CHIP 
. - - . 5 “ K ы . . z = я т ae? з 
• Erases ир to 4 chips within 20 minutes. ar cans He ay ily? amon “ш 4 АУ-5-910 Push Button Telephone Dialer 14.95 TRS-16K4 •250м5.........., „ $29.95 
* Maintains constant exposure distance of one inch. LM3MZ Constant Current Source 139 peo i ea Dialer 14,95 
® Special conductive foam liner eliminates static buifd-up. LM 3157 Temparature Transducer 1.40 AVG K diae wc Шын; 3m J E610 AS( | | 
è Built-in safety lock to prevent UV exposure, "n "da ele + Ад» - > : НО0165-5 Keyboard Encoaer (16 keys] тм ы 
ғ. r ғ гпрге F 
* Compact — only 7-5/8” x 2-7/8" x 2’ TO — Penna sd Noite Emma, CORP Keypoard Encoger 06 keys) $n Encoded Ke board Kit 
с І ith Idi for 4 chi : S Um x 140923 Mey board Encoder {20 Kays} со] y 
* Complete with holding tray for 4 chips. досым CN 8-Bit A/D Converter (1 LSB} 435 | бый cok 
DACOMBLCN 8.81: O/A Converter (0.78% Lin.] 225 | МЫП Button Pulte Dialer 7.9% 


UVS-T1E............ $79.95 


4 JV C-40 


J8-5K 5K Linear Taper Pots s.a. s 28:25 
JS-100K 100K Linear TaperPots.......,.. $4.95 
JVC-40 40K (2) Video Controller incase. . . $5.95 


*Bright .300 ht. comm. cath- 
ode display 

* Uses MM5314 clock chip 

eSwitches for hours, minutes 
and hold modes 

Hrs. easily viewable to 20 ft. 

eSimulated walnut case 

в 115 V AC operation 

» 12 or 24 hr. operation 

incl. all components, case & 
wall transformer 

eSize: 6 x 3-1/8" x 1%" 


JEO.. $1998 


JE215 Adjustable 
с Dual Power Supply 


Мый; Description: Тһе JE215 is a Dual Power 
Supply with independent adjustabie positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements, The supply can 
also be used as a general all-purpose variable power 


6-Digit 
Clock Kit 


supply. FEATURES: 
ә Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 
ы“ 9 * Power Output (each supply): 


= SYDC @500mA, 10VDC e 750mA, 
12VDC@500mA, and 
15VDC@ 175mA, 

® Two, 3-terminal adj. IC regulators 
with thermal overtoad protection. 

* Heat.sink regulator cooling 

е LED “оп” indicator 

® Printed Board Construction 

® 120V AC input 

® Size: 3-1/2"w x B-1/16''L x 2''H 


JE215Adj. Dual Power Supply Kit (asshown) . . $24.95 


(Picture not shown but similar in construction to above) 
JE200 Reg. Power Supply Kit (58VDC, 1 amp) . . $14.95 

JE205 Adapter Brd. (to JE200) +5, +9 &+ 12V. $12.95 
JE210 Var. Pwr.Sply.Kit, 5- 15VDC, tol, Samp. $19.95 


Circle 195 on inquiry card. 


1.201 Length 


ммънтич 
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9370.0. х MABUCHI НЕ280 5.99 each . 


DESIGNERS’ SERIES 


Blank Desk-Top Electronic Enclosures 


/ 4 


The "DTE" Blank Desk Top Electronic Enclosures are designed to blend and complement 
today’ s modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both top and 
bottom panels, The panels are then fastened to Ж” thick tabs inside theend pieces to 
provide maximum rigidity to the enclosure, For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 


CONSTRUCTION: 


The molded end pieces can also he painted to match any panel color scheme. 


$10.00 Min. Order — U.S. Funds Only 
Calif. Residents Add 676 Sales Tax 
Postage — Add 5% plus$1 Insurance 


Spec Sheets — 25d 
Send 524% Postage for your 


aa al PHONE 
ameco 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 


PRICES SUBJECT TO CHANGE 


96/44-KeySerlal Keyboard Encoder 


. .10/$7.50 . . .100/$50.00 


FREE 1981 JAMECO CATALOG 


ORDERS 


WELCOME 
(415) 592-8097 


m 


The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with әп industrial grade keyboard switch assembly 
(B2-keys), IC's, sockets, connector, electronic compa- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5Y @ 150mA and --12У 
@ 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
aPpileations. Caps lock for иррег-саѕе-а піу alpha charac- 
ters, Utilizes а 2376 (40-р іп) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays, Easy interfacing with a 16-pin dip or 
18-pin edge connector, Size: IA H x 14/4 'W x 8%"D 


JEG10/DTE-AK a pictured above) ...$124.95 
JE610 Kit Zeomponents (Mo case е 79.95 
( K62 52-Key Keyboard (Keyboard only) .. .$ 34.95 
DTE-AK (case only — 34" Hx11"Wxgr"D)$ 49.95 
ЖК JE212 — Negative 12VDC Adapter Board Kit 
RD KIT 
Provides -12У ОС from incomingSVDC . 


for JEG10 ASCII KEYBO 
. $9.95 
Hexadecimal Encoder Kit 


FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 


The JEBOO Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 


to allow direct programming for B-bit microprocessor 
or B-bit memory circuits. Three additional keys are pro- 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LED readouts. Also included isa key entry strobe. 


Features: Full B-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Only *5VDC required 
for operation. Size: ЗАГ"Н x 814W x BX''D 

.$99.95 


ЈЕбОО/ОТЕ-НК a: pictured above) ... 
JEGOO Kit Pc вдата& Cmonts (no tase). . $59.95 
K 19 19-K ey Keyboard (Keyboard only) ssa» $14.95 


DTE-HK (case only —312"'HxBl'"Wwx8''O) $44.95 
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Printers . 


* 
a 


Accessories for Apple 


Pric 


Disk Drives 


MX-80 - Epson 


I32column, 9 x 9 dot matrix, multiple fonts 


PRM-27080 Save $100.00 .............. Call 
MX-70 
PRM-27070 With Graftrax П .......... Call 


SPINWRITER - NEC 


65 cps, bi-directional. letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on- 
board. IGK buffer. ribbon, print thimble, graphics. micro- 
space justification, data cable, and self test/diagnostic 
ROM. 

PRD-55511 without I6K buffer 
PRD-55512 with 16K buffer 


... $2795.00 
$2595.00 


DISK DRIVES for TRS-80 


234 more storage, 8 times faster. 40 track with free patch, 120 
day warranty. 


MSM-12410C Save $125.00 !!! ...... 


$325.00 
8" DISK DRIVES for MODEL II 


2 double density drives with cabinet, power supply, & cables 


END-000438 Kit ................. $1050.00 
END-000434 Assembled .......... $1250.00 
WCA-5036A Cable freruureaJ — 


Special Purchase - Save $50.00 


Novation Cat Modem 
300 baud, answer and originate 


(We have 
only 9490 265 
availible at this 

special price) 


| IOM-5200A List price $189.95 $139.95 


D-CAT 300 baud, direct connect modem 


IOM-5201A Special sale price $189.00 


AUTO-CAT Auto anmeer oreginie, direct connect 
IOM-5230A Special sale price $239.95 


кода а 


Accessories for TRS-80 | 


$29.95 " 


16K MEMORY UPGRADE 
Add ІБК of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We've sold thousands of these IGK RAM 
upgrades which include the appropriate memor y chips (as 
specified by the manufacturer}, all necessary jumper 
blocks, fool-proof instructions, and our ! year guarantee, 


MEX-16100K TRS-80 kit ..........., $29.00 
MEX-16101K Apple kit .............. $29.00 
MEX-16102K Exidy kit ............. $29.00 


16K RAM Card - Microsoft 
(There is life after 48K) 


МЕХ-16300А А & Т............... $174.95 
Z-80* CARD for APPLE 


Two computers in one, Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes 2-80“ CPU саға, 
CP/M 2.2, & BASIC-88 


CPX-30800A A & T 


» 9  & B 9» 6 6 Ó 9» wu bbs 


32K Atari 800 ....$799.95 


APPLE CLOCK - Cal Comp Sys 


Heal time clock w/battery back-up 
IOK-2030A A&T 


$279.95 


$109.95 
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APPLE STICK - Micromate 
Joy stick with pots for Apple 11 
SYA-1510A A& T 


e*w*9w*5*99»99sU'*12» 


VISICALC - Personal Sftwr 


The ultimate program for your Apple 11 
SFA-24101005M Complete package $139.95 


DOS 3.3 UPGRADE - Apple 
Upgrade your old DOS to the improved 3.3 
IOD-2233A Complete kit $64.95 


2445257239 +4 «о 4 


DISK DRIVE for APPLE 
5" disk drive with controller for your Apple 
MSM-12310C with controller $475.00 
MSM-123101 w/out controller $375.00 


utt 
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8” DRIVES for APPLE 
Controller, DOS, two 8" double densisty drives, cabinet, 
power supply, & cables 


Special Package Price Kit $1399.95 


si xo x 4 € 


PRINTER INTERFACE - C.C.S. 


Centronics type I/O card w/ firmware 


IOI-2041A A & T 


oc t o» op o t 9 4, E ot Po? do» wo» o: v v d 


AIO, ASIO, APIO - S.S.M. 
Parallel & serial interface for your Apple (see Byte pg 11) 


IOI-2050K Par & Ser kit ........... $139.95 
IOI-2050A Par & SerA&T ....... $169.95 
IOI-2052K Serial kit ................. $89.95 
IOI-2052A Serial A & T А $99.95 
IOI-2054K Parallel kit ............,.. $69.95 
IOI-2054A Parallel A& T ........... $89.95 


A488 - S.S.M. 


IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, | year guarantee, (sce April 
Byte pg 11) 


IOX-7488A A&T $399.95 
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| MSF-201120 6 mo warranty 


JADE's new dual disk sub-assemblies include: 
Handsome metal cabinet with proportionall y 
balanced air flow system, assembled & tested 
dual drive power supply, quiet whisper type 
cooling fan, power-cable kit, lighted power switch, 
approved fuse assembly, line cord, Never-Mar 
rubber feet, and all necessary hardware to mount 
2-8" disk drives - it's all American made, 
guaranteed f or six months, and it's in stock! 
Dual 8" Sub-Assembly Cabinet 
END-000421 Cabinet kit 
END-000420 Bare cabinet 


Single sided, double density disk drive sub-system 
END-000423 Kit w/2 8" drives .... $975.00 
END-000424 A & Tw/2 8" drives $1195.00 
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Double sided, double density disk drive sub-system 
END-000426 kit w/2 8" drives .... $1495.00 
END-000427 A & Tw/2 8" drives $1695.00 


8” DISK DRIVES 
Highly reliable double density floppy disk drives 
Shugart 801R single sided, double density 


MSF-10801R SA-801R ............. $425.00 
Special Sale Price ........... 2 for $790.00 
Shugart 851 R double sided, double density 
MSF-10851R SA-851R ............. $595.00 


2 for $1150.00 


Siemens FDD100-8D2 single sided, double density 
....... 8385.00 
2 for 8750.00 


Special Sale Price 


a 5^ € 4 v 9 8 нин ё 


Special sale price 
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Qume Datatrak B double sided, double density 
MSF-750080 SA-851R compatible .. $599.95 | 
Special sale price ........... 2 for $1160.00 | 


JADE DISK PACKAGE 
Double density controller, two 8" double density floppy 
disk drives, CP/M 2.2 fconfigured for controller), hardware 
апа software manuals, boat PROM, cabinet, power suppl y, 
fan, & cables 


Special Package Price Kit $1395.00 


ee arene 


| Diskettes 


DISKETTES - Jade 


Bargain prices on magnificent magnetic media 


54” single sided, single density, box of 10 


MMD-5110103 Soft sector ..... Мені $27.95 
MMD-5111003 /0 sector ............. $27.95 
MMD-5111603 16 sector ............. $27.95 


5A" double sided, double density, box of 10 
MMD-5220103 Soft sector $39.95 
B" single sided, single density, box of 10 
MMD-8110103 Soft sector $33.95 
&" single sided, double density, box of 10 
MMD-8120103 Soft sector $39.95 
B" double sided, double density, box of 10 
MMD-8220103 Soft sector $49.95 
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Video Monitors 


13” COLOR MONITOR - Zenith 


The hi res color you've been promising yourself 


VDC-201301 $449.00 
12” GREEN SCREEN - NEC 


20 MHz, P3! phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 
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VDM-651200 12” monitor ......... $259.95 
Leedex / Amdek 
Reasonabl y priced video monitors 
VDM-801210 Video 100 12" B&W .. $149.95 


VDM-801230 Video 100-80 12" B& W $189.95 
VDM-801250 12" Green Phospor .... $189.95 
VDC-801310 13" Color 1 $399.95 


Wow Wo eevee p» ny 


Faster Service. 


5-100 CPU 


CB-2 Z-80 CPU - S.S.M. 
20r 4 MHz 2-80 C PU board with provision forupto8Kof 
ROM or 4K of RAM on board, extended addressing, IEEE 
5.100, front panel compatible. 


DPU*80300K Kil .................. $239.95 
CPU-30300A A & T ............... $299.95 
THE BIG Z* - Jade 


2 or 4 МН? switchable Z-80* CPU with serial ІРО, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
73 to 9600 


CPU-20201K Kit ............... $145.00 
CPU-830201A A «Т ............... $199.00 
CPU-30200B Bare board ,,..,....... $35.00 


2810 Z-80* CPU - Cal Comp Sys 
2:4 MHz Z-80A * CPU with RS-232C serial 17 О port andon- 
board MOSS 2.2 monitor PROM, front panel compatible. 
CPU-30400A А ё Т $269.95 
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SBC-200 - SD Systems 
4 MHz Z.80* CPU with serial & parallel 1/0 porits,upto8K 
of on-board PROM. software programmable baud rate 
generator. ІК of on-board RAM, 2-80 СТС. 
СРС-30200К Kit ......... Ш> 
CPC-30200A Jade A ё T 


$339.95 
$399.95 


S-100 I/O | 
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S.P.I.C. - Jade 
Our neu 1; О card with 2 SIO's, 4 CTCs, and 1 РІО 


IOI-1045K 2 СТС", 1 SIO, I PIO .. $169.95 
IOI-1045A AGT ................ $244.95 
IOI-1046K 4 CTC's, 2 SIO's, 1 PIO $219.95 
IOI-1046A AGT ................ . $319.95 
IOI-1045B Bare board w/ Mota .. $59.95 
IOI-1045D Manualonly ............ $20.00 


І/О-4 - S.S.M. 


2 serial 1/O ports plus 2 parallel 1/О ports 


101-1010К Kit ..... TTE ix 
IOI-1010A A & 7 ..,........ ev $249.95 
IOI-1010B Bare board .............. $35.00 


ISO-BUS - Jade 


Silent, simple, and on sale - a better motherboard 
6 Siot (5'A" x ВУ") 


MBS-061B Bare board ............... $19.95 
MBS-061K Kit ....................... $39.95 
MBS-061A АЖТ.................... $49.95 
| 12 Slot (9%" х 8%") 
MBS-121B Bare board .......... NR 3 
MBS-I2IK Kl еса $69.95 
МЕБЕТМА А4ТҒ-”................... ? 
18 Slot (14'^" x 8%") 
.MBS-181B Bare board ............... $49.95 
MBS-ISIK ДИ. 5... соьаи $99.95 
MBS-18MAÀ А<Т................... $139.95 
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EXPANDORAM II - S D Systems 
4 MHz RAM board expandable from IGK to 64K 


MEM-16630K /6K kit ............. $275.95 
MEM-32631K 32K kit ..,.,....... , $295.95 
MEM-48632K 48K hit ,............ $315.95 
MEM-64633K 64K kit ............. $335.95 
Assembled & tested ............... add $50.00 


64K RAM - Calif Computer Sys 
4 MHz bank port / bank byte selectable, extended 
addressing, 16K bank selectable. PHANTOM line allows 
memory overlay, 8080 / 2-80 / front panel compatible. 
MEM-64565A A& T $575.00 
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MEMORY BANK - Jade 


4 MHz, IEEE S-100, bank selectable. 8 or 16 bit. 
expandable f rom 16K to 256K 

MEM-99730B Bare board ............ $55.00 
MEM-99730K Kit, no RAM ........ $219.95 
MEM-16730K 16K kit i 


MEM-32731K 32K kit 

MEM-48732K 48K kit 

MEM-64733K 64K kit 

Assembled & tested ............... 
32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 2114L's 


MEM-16151K /6К 4 MHz kit ...... $169.95 
MEM-32151K 32K 4 MHz kit ,..... $299.95 
Assembled & tested ............... add $50.00 


16K STATIC RAM - Mem Merchant 


4 MHz ІБК static RAM board, [EEE 5-100, bank swlectnhie, 
Phantom capability. addressable in 4K blocks, "disable-able" 


in ІК segments, extended addressing, low power 


MEM-16171A A& T 


inii PME " 
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li 
PB-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 
MEM-99510K Kit $154.95 
$219.95 
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PROM-100 - SD Systems 
2708. 2718, 27.12, 2758, & 2516 EPROM programmer 
MEM-99520K Kit 


-еззазезкезвиптяадған 


EPROM BOARD - Jade 
16K or 32K uses 2708's or 2716's, LK boundary 
MEM-16230K Kit $79.95 
$119.95 


ee | 


MAINFRAME - Cal Comp Sys 
12 stot S-100 mainframe with 20 amp power supply 
ENC-112105 Kit $379. қ 
$409.95 
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Circle 194 оп Inquiry card. 


$174.95 


3-100 Disk Controller 


DOUBLE-D - Jade 
Double density controller with the inside track, on-board Z- 
BOA*, printer port, IEEE S-I00, can function on an 
interrupt driven buss 


IQD*120DK Жар.................... $299.95 
IOD-1200A 8" AGT .............. $389.95 
IOD-1205A SAW A GT ............ $389.95 
IOD-1200B Bare board .............. $65.00 


DOUBLE DENSITY - Cal Comp Sys 
A^" and 8" disk ronirniler, single or double density, with 
on-board boot loader ROM. and free CP/M 2.2* and 
manual set. 


IOD-1300A A&T $369.95 


see hee te te Po oh # 


VERSAFLOPPY II - SD Systems 
New double density controller f or both 8" & 554" 
IOD-1160K Kit .................... $339.95 
IOD-1160A A&7 ....... htec arent $379.95 


S-100 Video 


VB-3 - S.S.M. 


80 characters x24linesexpandableto80x 48forafull page 
of text, upper & lower case, 286 user defined symbols, 160x 
192 graphics matrix, memory mapped, has key board 


input. 

IOV-1095K 4 MHz kit .,........... $349.95 
IOV-1095A 4 MHz A&T .......... $439.95 
IOV-1096K 80 x 48 upgrade ........ $39.95 


VDB-8024 - SD Systems 
80 x 24 1/0 mapped video board with keyboard [; О. and 
on-board Z-80A *. 
IOV-1020K Kit $399.95 


$459.95 
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VIDEO BOARD - Jade 


64 characters х 16 lines, 7x 9 dot matrix, fullupper/lower 
case ASCII character set, numbers, symbols, and greek 
letters, normal/reverse/blinking video, S-100. 


IOVSTOSUN" ROBES LL eo LL saa rare $99.95 
IOV-1050A AGT ........... e. 9125.00 
IOV-1050B Bare board .............. $29.95 


2114L Low Power 4MHz 


1-19 20 - 99. 100 or more 


$3.35 $2.99 $2.50 


ШІ ШИ ppp qe seg 
Place Orders Toll Free 


Continental U.S. Inside California 
800-421-5500 800-626-1710 


For Technical Іпдшгез ar Custumer Service call: 


213-973-7707 


Computer Products 
4901 W. Rosecrans, Hawthorne, Ca 90250 
TERMS of SALE: Cash, checks, credit cards, ur 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. Califurnia residents add 6% 
tax. Minimum shipping & handling, charge $3.00. 
Pricing & availibility subject to changi 


MICROPROCESSOR SUPPORT I.C.'S 


WE GUARANTEE FACTORY PRIME PARTS 


2716 EPROM 19 10% |2708 EPROM 3SUPPLY |2732 EPROM 1-9  10& 
UP UP 
HITACHI Ms 7.00 6.00 | AMERICAN MICRODEVICES | NTEL 17.00 16.00 
INTEL *5 9.50 8.00 AM2708DC MITSUBISHI 16.00 15.00 
MOTOROLA 45 7.00 6.00 | 1-24 25-99 10080Р | NEG 1600 1500 
NATIONAL +5 7.00 6.00 | 3.50 3.20 2.90 | | 


Т! 3 Supply 7.50 6.00 
16K x 1 DYNAMIC RAM 2114L STATIC RAM 74LS SPECIAL 
15175  .75 
1Kx4 1-31 Ea Nun po TI 
NEC UPD 416С-2 200NS е (5241 1.15 
HITACHI 200NS 2.85 2.60 2.35 POS 
1-31 2.50 100-499 2.10 
INTEL 200NS 300 285 270 ‘ome A55 
32-99 2.30 500&UP 1.90 | NEC 250М8 300 285 270 
LS373 1.15 
ZBO-P 10 6.00 4531 .99 74С925 6.95 7415107 .45 7415244 1.00 
Z80A-P10 7.101 4000 4532 1.25 741500 .35 74L S109 ,45 7415245 1.95 
Z80-CTC 6.00 4539 99 741501 .28 7415112 49 7415247 1.10 
Z80ACTC 7.10 4543 1.99 741502 .28 7415122 .55 7415248 1.10 
Z80-DMA 18.50 4553 3.50 741503 .28 74LS123 1.19 74L S249 1.69 
Z80A-DMA 22.50 4555 75 741504 439 7415125 1.35 7415251 1.79 
Z80-S10/0 18.50 4556 .75 741505 .28 7415126 ,89 74L S253 .98 
Z80A-S10/0 22.50 4581 1.99 74LS08 .39 74LS132 .79 7415257 .98 
280-510/1 18.50 4582 1.01 741509 .39 7415136 .59 7415258 .98 
280А-5 10/1 22.50 | 4584 .55 741510 .28 7415138 ,89 7415259 2.95 
Z80-S10/2 18.50 4585 .99 74151 1 .39 7415139 .89 74LS260 .69 
Z80A-S10/2 22.50 4702 9.95 74 LS 12 .39 7415145 1.25 7415261 2.49 
3205 3.95 74С00 .39 74LS 13 .47 74LS148 1.49 7415266 59 
3242 10.00 74CO2 .39 74LS14 1.25 7415151 .79 7415273 1.75 
8155 11.25 74CO4 .39 741515 .39 74LS 153 .79 741 5275 4.40 
8185 29.95 74С08 .49 74L S20 .26 74LS 155 1.19 74L S279 .59 
8185-2 39.95 74C10 .49 74LS21 38 74LS 156 ,99 7415283 1.10 
8202 45.00 74C14 1.65 74L S22 .38 7415157 .99 74LS290 1.29 
8205 3.95 74C20 .39 741.526 .39 74LS 158 „75 7415293 1.95 
8212 2.00 74C30 39 74LS27 .39 7415160 .98 7415295 1.10 
8214 3.95 74C32 .99 74LS28 .39 74LS 161 1.15 74LS298 1.29 
8216 1.85 74C42 1.85 74 L S30 .26 7415162 .98 7415324 1,75 
8224 2.65 74C48 2.39 74LS32 39 74LS163 98 7415347 1.95 
8226 1.85 74C73 .85 741537 .79 7415164 1.19 7415348 1.95 
8228 5.00 74C74 .85 74LS38 .39 7415165 .89 74LS352 1.65 
8238 5.45 74С85 2.49 741542 .79 7415166 2.49 7415353 1.65 
8243 4.65 74С89 4.95 741547 .79 7415170 1.99 7415363 1.49 
8251А 5,55 74С90 1.85 741548 ‚79 7415173 89 741 S365 .99 
8253 9.85 74С9З 1.85 741551 .26 7415174 .99 7415366 99 
8255A 5,40 74С95 1.85 741554 “25 7415175 ҒӘ 741 S367 723 
8255A-5 5.40 74C107 1.19 741555 .35 74LS181 2.20 74LS 368 473 
8257 9.25 74C151 2.49 741573 45 7415190 1.15 7415373 1.15 
8257-5 9.25 740154 3.50 741574 .59 7415191 1.15 7415374 2.75 
8259А 7.30 74C157 2.10 741575 .68 7415192 .98 741 5375 .69 
8271 60.00 74C160 2.39 74LS76 .45 74LS 193 .98 74LS377 1.95 
8275 32.95 74C161 2.30 741578 .65 74LS 194 1.15 7415385 1.95 
8279 10.80 74С163 2.39 741583 .99 7415195 .95 7415386 .65 
8279-5 10.80 74C164 2.39 74L S85 1.19 7415196 ‚89 7415390 1.95 
8282 6.70 74C173 2.59 74LS86 .45 7415197 .89 74L S393 1.95 
8283 6.70 74C174 2.75 74L S90 „75 74LS221 1.49 74L S395 1.70 
8284 5.85 74C175 2.75 741592 75 74LS240 1.15 74L S399 2,95 
8286 6.70 74C192 2.39 74L S93 „75 7415241 1.15 74165424 2.95 
8287 6.70 74C193 2.39 74L S95 .88 74L S242 1.95 74LS668 1.75 
8288 25.40 74C195 2.39 74LS96 98 7415243 1.95 7415670 2.29 
8289 49.95 


MINIMUM ORDER $10.00 
INCLUDE $3.00 FOR U.P.S. GROUND 
$4.00 FOR UPS BLUE or1st CLASS MAIL 
Washington State Add 5.4% Sales Tax 


HANLEY ENGINEERING 


(206) 643-0792 


13400 NORTHUP WAY #22 
BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.’S 


Circle 164 on inquiry card. 


MICROPROCESSOR SUPPORT LES | 


We have moved to a new and larger facility. Our product line has 
expanded and our pricing is great. We now feature monthly specials. If 
you want your order right away call us Toll-Free 1-800-426-2668 andwe 
guarantee to ship your order by U.P.S. within 24 hours however, we do 


reserve the right to limit your order to stock on hand. We now accept VISA 
& MASTERCARD. 


HITACHI SOLID STATE SCIENTIFIC MC 1488 AY5-1013 
2K x8 CMOS RAM 150NS| 256 х 4 CMOS RAM 450NS | QUAD LINE DRIVER VART 


; ; ; SCM5101E-1 MC1489 
"En pir 4 $3.75 QUAD LINE RECEIVER $4.00 


$1.25 


3 
CALL 1-800- 


426-2668 AND WE WILL SHIP 
WITHIN 24 HOURS GUARANTEED 


LM323K TO-3 4K x 1 STATIC RAM WE NOW HAVE 
-5 VOLT MM int MOTOROLA MCM6641-20 QUARTZ CRYSTALS 


$3.75 ERES CALL FOR STOCK 


AUGAT LOW PROFILE GOLD SOCKETS 
These Are High Reliability Industry 
Standard Sockets 


6800 FAMILY 6502 FAMILY 


8 PIN 208-AG29D 
8PIN 208-AG29D .10 
14PIN 214-AG29D 16 
16PIN 216-AG29D .18 
18PIN 218-AG29D ‚20 
20PIN 220-AG29D 22 
22PIN 222-AG29D 24 
24PIN 224-AG29D .26 
28PIN 228-AG29D 28 
40PIN 240-AG29D 42 


HANLEY ENGINEERING 


(206) 643-0792 
13400 NORTHUP WAY #22 


SYP6502 7.90 
SYP6502A 


MC3480P 
MC6800P 5.40 


MC6889P 
MC68499P 


SYP6551 
SYP6551A 12.25 


MINIMUM ORDER $10.00 
INCLUDE $3.00 FOR U.P.S. GROUND 
$4.00 FOR UPS BLUE or 1st CLASS MAIL 
Washington State Add 5.496 Sales Tax 


BELLEVUE, WASHINGTON 98005 


FOR THE FINEST IN MICROPROCESSOR SUPPORT 1.С.'5 | 
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alifor 


LI 


NIA 


ITAL 


Post Office Box 3097 B e Torrance, California 90503 


FREE PLASTIC LIBR 
PURCHASE OF 


L Lou ы аЬ. 
Plesec ^; 


Ten boxes $22.75 


MINWISKETTES Век 19 


re 3481 


к 29.00 


г сотфчйо? OF required sectors. 


27.00 525,00 
27.00 


ARY CASE INCLUDED WITH THE 
EVERY BOX OF DISKETTES 


a ВОХ 


Qne hundred boxes $21.50 


ЕС boxsca 


828.00 
43.90 


Box 


331.00 
35,00 


boxes 


Sco ch 74400 K 10016) 
Dysan 


26 Megabyte 
Hard Disk Drive 


trom 


Į GEORGE Morrow 


Oher Abr raw retusa, 
Айшада] hard disk ын 
Vimms 215 { drive 

ІҚасуз 29 2 drives 

вси 2-2 | drive 

Wien 2-2 T drives 


Thinker Toys 
s3950 


trene Jockey 90 euntroller 3342 
bhigh Qeekey 1 Contreilvr 

A25 hard dish Соп Ше 
Runtchboary interface 

‘Aww = Multibaard 

М-10 Геп Мерсо hard 


495 HEWLETT PACKARD 


52650 


lhe Hywlott Packard ИР-ВА 3&8 а com- 
plete, low cost пога computec 
svate . Тн н] aantained parkace 
{пшне CPU. keybonrd. printer, 
URE displ s and cagaetie tapy drive, 
SYS-Hi'85 30 1. 


SPECIAL 


SHUGART SA800/1 


Your Choice 115V. 60Hz or 230V. SOHz. 


These Shugart eight inch disk drives were a£igbanally juf- 
chased by inajor computer manufacturers. Upon railiitg 

incoming inspection the drives were sent lur to Свіда! 
for realigment. 


California Digital has negotiated an extremely aliractive 
agreement to purchase the entire inventory of the ЗАН 
We are offering the drives on a first come basis at only 
$295. (Subject to remaining inventory on hand. ) instal- 
lation manual $10 additional. Warranty 30 days from 1111 
of receipt. NOTE: The SA800/1 is standard mount and 
not the "R'' suffix rack mount-unit. 


SPC-300/115 or SPC-800/230 16 Lbs. 


Scotch boy 10%. Вузол box 18 ba, MAX bor 10 bx, 


740-0 235. 333. 
741-6 а. жа 
740-523 3%. FL 
742-0 65, N. 


3740/1 443. 
3740/40 Th. 
na. 
na. 


$41. 
11. 


3060 
3050 


V 5. 
3. 


%.3. 
35, 


li brand head cleaning kit. 


324.95 AlMA-CENK8) please specify 51/4 &" 


атха on request far: tape, cariridges, diskpeckg, volumn digketteg. 


MEMORY 


$395 
801/ В Disk Drive 15 165. 


Shagert BOL/R with CP208 power sipply. елга exhaust fan, come 

dil ig bt tar with ali the necessary harmeszing calles. 
mentation ineluded. 26 pounds. MSD« 1891 

Same am shove but «ith two Sogar 8018 digk drives. 

80 ponde, à1ED-2901 

Diak чуе cable. 6 feci 30 conductor with edge card eonacctor 

at toh crda. UCA=6508 $25.00 

Export Diak drives. 220v. ЯУМНа odd 339,00 per dish drive. 


NEW 


from 


Shugart 
о шару 


$795 
$1195 


The new RSR timer nma your home just lihu elagkenrh. Tore on Jumps. and 
appliances while your away from hame, Completely conpatible with vaur ex- 
isting бемет 5-16 devices. 
BSR Timer eight channet 
Moster control гопчоіс 
Ultrngonte Cuntrolier 


Appliance Module 300 WR. 513,05 
Lump Module 300 Wattle 13.95 
NEW full centeot wall swieh 14,50 


363.00 
24.95 
18.86 


Factory prime. Unconditionally 
guarenteed for one fill year. 


Add $3.00 for TRS-80 jumpers S-100 Mother Board $35 


and instructions. à : " e w 9 9 а «а 
Quiet ТІШШІЛІШІШІ 


055 | deq r Nv nta cate 


(men cet crema 9 thy weber 
ыыы ТЕ т 
pede veiw пиа uj ғ a * шшіш” 
нит» ? {рог ix pei mpm ins, 


ІШТІҢ ШШ 


лғ 


SWITCHES 


IM 


DYNAMIC 


100+ 


2.75 
3.25 


5 
Megabyte 
Hard Disk Drive 


Packaged in the same physical size as the imtusairy 31457 
dard 5 1/4" minifloppy disk drive. The micro-Winches- 
ter stores thirty times as much data (6.38 megabytes 
unformatted), accesses data twice as fast (170 milli- 
seconds) and transfera data twenty times faster (5.0 
megabits per second. ) 


32+ 


3. 00 
3. 50 
45. 00 


STATIC 


1. 19 1. 05 
1, 49 1. 45 
3. 95 289 
4.25 3. 75 
1. 95 4. 50 
5, 50 4, 95 
4. 47 4.25 


EPROM 


1K+ 


2.50 
3. 00 


ea. 


3. 25 
3.75 
49. 50 


8803-18 


18 slot 
IMSAI 


4116-  200ns | 
4116 150ns 
4164 64K 


21L02  450ns. 
211,02 250ns 
2114L4 450ns 
21131,3 300ns 
4044-4 450ns 
4044-2 250ns 
5257-3 300ns 


SWEICTIES 
100- 
.35 
Bt 
v4 

» $33) 


кч 


Think 
чи 
1107 
тіп 
таю 


wp. 10% 


іт ев :.. 
заго ев 1. дэ 1.173 
ramen 3.0 3.195 
мей, s 1, ap 3.12 
иф arat 1.8% bd 


ele 


- hH 
. uit 
ELI 
1.15 


The ST506 is factory sealed to protect the media from 
environmental contaminates. Requires only DC voltage. 
Dual California Digital 5 1/4" enclosure. 

ST506 drive and power supply. $1500 


Shugart Associates SA400 removable 
media disk drive for above package. add: 


5-100 & Apple controller scheduled for 


2108 450ns 
2716 5V. 
2716 tri-volt 


4. 95 4.50 
1.95 6.50 
9.95 9.00 
2732 Intel 19.00 17.50 


3.75 
5. 00 
8. 25 
16. 00 


spring release. 


2532 TI 21,50 19. 00 
2764 * 


DATA INPUT 
=> TERMINAL 


5» & This Kevstatien terminal was recently at- 
" quired fram the CMC division of the P егес 
Corforstion. The unit жан originally designed 
tar inputting data Greil; meto псом Tape. 


The күзеті la comprised of a premium саят atunisntum and ftherglass uenciosure. 
Шол with x Honeywell / blleroawiteh hall effect keyboard. Thirty display lumps 
advise the operator of the systema staus. Feur inch lod speiker acknowledges 
acceptance of data and aletta the operator of pending problems. 

But meat of all this ' USED” terminal, «ith a hilu imagination, ean be entineered 
ra make the perfect home for зп 5-100 computer and video display: or with slight 
modifte.tion will 3ecept the Rockwall ABXI-55 tniera/cemputer. 


live volt regulated powur supply 18 available for i additional $20. (sor June Нуе) 
АН units ага in excellent condition, Оги sequigitian over S709. 22 tbs. 


"D тере 10.74 
DRIP sabe 91.80 
BEHS dete alan 2.25 
(ob, hood 1,30 
ПАНЫ! шін — 2,838 
DALIS female 3,25 
DA hned 4Д* 1.60 
ОВ 25р mal: 2.50 
BEES (ез Ар 3,35 
DB hon әр 1.35 
]I3C37P male 130 
pC378 female 1,00 
ОС hood 1/0 2225 
LD50P mate 3.50 
192305 кендік 0210 
110250 hood 2/F 2.50 


GOLD EGE C@NNECTORS vach 
40% 
£2.50 
3.80 
4.06 


65-100 .125" centers each 
наа} шеу 250" row Жі 
һинд wire wrap СІ) 

Sallins Ili -Rel, . 230" 

SuíHhns Hi-Rel, WAY 

Sitting f-Altair . iso" 


-156'' Centerg (standard) 
22/44 Kim Eyelet 

36/72 Düpital Geoup S/T 3. 
36/72 Digital Group WAV 6. 
43/86 Motorola 6800 S/T 
43/86 Moto. 5800 WAN 


1,40 
ым 


direct connect Your Choice 


MODEM 5169 


Dirent сорый modang chuimate 1034 of information dar tothe carbun comprescion | 
азо with acoustic modes я. Choose erher of these i80 cre. ип. 


Se е i 
тек к 


658587: 


2.14 
„аб 
6.12 
5,4% 
6,6% 


fhe Univera Data Svgtenig 1031. P. ши switeh sclectahle between anon ant һгі6- 
ише odes. [шу Bell 103 compaishls. | Directly connecie to the пет moshilar 
telephone Jank. 100% powered from tboreBenbonelinc. Мга need (9 Date nadem ін | 
proxinuly to A.C. power üecepticle. MODB-IO3LP 7 pautas. 


“Rell” noudular handsets, Idu 
Ааа Г. 


"жы 12 2X d 
“ т з": МИ » 


da 
є 


INTEGRATED CIRCUIT SOCKETS 
Low Praile Wire Wrap 


Regulated 
| (Or each CEN TIONS 


I 95 
37430360 7,2% ЫТА 5. Power Supply T 
; CAMLE CONNECTORS 5 VOLT DAMP = 


апи 

9774 5 «аһ ада 4.13 2 
16/40 тин-но 4.44 14,03 4/7. 
1.490 Н" Шаһ 540 519 10 


"D" Cat vomicets 10 most! af the new 
line oftíco tetyphmes. Ксфпгез carrea! A.C. power. 


Сма 11500) surplus power suppiv wos гепид fru пса cquipisiuani, 
Pass 1га геңы! іст cofputs Мус velis af à стен іе Gee asije 
эшм арја fer FTL tate рис dies. АРСА) Ы punnis, 


TOLL FREE ORDER LINE 


. 800421-50441 


TECHNICAL & CALIFORNIA 


213 679- -9001 


UDS 103J/LP AUTO ANSWER $219 КЕ х 


All merchandise sold by California Digtial ia premium grade, 
Shigping: Firat five paiia $2.00; each additional add 5.40 
Foreign orders 10% shipping. Excess will bo refunded. 
California residents add €% sales зах. COD's digcesragad. 
Open momtmuntmg extended to stale supperted шде шга] inatitu- 
toni and companies with a "Strong Dun & Hradsireet." 
Warehouse: 15808 Inglewood Blyd.  Wialicrs by appointment. 


Circle 51 on inquiry card. 


master charge 


-— Sake cu 


e e e . 
1A Digital 
Post Offiri? Box 3097 В e Torrance, California 90503 


MEMO REX World's Best байы Printer 
8”DISKETTES 


| L 1 q WITH | 
? FREE | - 
| Е ш. LIBRARY 
| CASE 
| Foty xh Лс тод с Cerneratipn c | 
май в «өзе dot ion on a цата for T d li | 
= А ; k load of сігіп tagh dizKertas, orrespondence quality Printing. 
PAE а truck lu т 
МЕ Y e T EB | ko Coa а рга t isi A lot of printers costing a ^vi more can't touch the Es sms 


nif ere dibis load ef prune n: пето ; А 
merita. performance. lt gives тауы a choice of 40, 80, ба or 132 col | 
These drakenes are "ШМИҢ.УХШЕБЫ" п umns of printing in as many as four йт printing deat: | 
| | nare asic ога uli Immediate Delivery iois ушу weve dierent combinations wher ом 
БАН à Memorex Hrani (3060 лігін den. ) modes, à чне af twelve diterent cormnbinaBens which сап 


Like all diskertes sold hy: Culiferalz aćcommadate nearly any prioting requirement. 


MEMOREX 
Digital, ə thrary cage |5 supplied 


| і free wilh the pirchase df evet ios. Bidirectional printing. Logical seeking 
This offer ін subject to remaining of shortest lines. RO CPS. 64 graphics characters. Forms 
MEMOREX MEMOREX Hee ey oe handling. The list of standard features goes on and on, The 


fact is that there are few printers that can compete will the 


MX-KU at ANY price, And none —ZERO —in its extraordi- 

narily affordable price range. 

(COEF GH1dt CHNOPDRBSTUVIE Y АӨБ РЕР GM 7 | 
| Diem, s LA To ree ы, АК DEEP 


EVA |... ACCESSORIES FOR THE 35 
тее DATA Terminal | APPLE 
460 IBM Direct Price*1295,.- — = #” COMPUTER 


Paper Tiger California Digital = min теп 7 CALIFORNIA COMPUTER SYSTEMS 
се 51120 de" $4195 0” йек ргасеааог тат sic, 548 


Centronics Interface card 7728 bE eater АТА 
12K PROM Module 7114 Pepe Сідай Kurs 
Culender/Clock, Bal. back-up 7424 ee ыц Ба. сағаты 
Е Pariliel Interface 77204 9 NELA Plos wii Diner 

гіз! head пяся staggered needle rows to create tite wer- Programable Timer 7740A LERI reer ATT ГҮ 
піні. The head is driven bi-direectionally under micropro- | Analog/ Digital converter 7-I70A APPLE BRAND ГнГЕПІСТ2 


га ptepper motor driven mechanism. MICROSOFT PRODUCTS eon 


Apple to 2-80 CPU card H 
D. c. HAYES PRODUCTS | Appir рашы! aeri 


т | ye. Nicromodem for Apple кз! MICROCOMPUTER 
NEC Spinwriter | EE DIALOGUEBO | АТЫ Meer, „ [es seite нме мо 
- = r KHET Y col ТІКТІ 


s2 795 | с, S-I00 BOARDS 


Assembled өе Tested € Burned-in 


#о1 matrix character formation icchnique іп which price 
= lem both hortaantally and vertically lo achieve a corre» 


mum allows the printer i rrri*5 entire content of a 


Firg ek mi 
screen. With graphics вирде! =! priali price $1.395 27 Ibs. i т 


ШЕ кїнї сетіп 


the word processing quality Spinwricr prinis it speeds upto 25 ehar- - 

acters per aecond, Che Model Sd PIS is supplied with hah naralicl le le ті | m ial Bi foaturos removanle 
md 145-222 serial inierizeias. siso included ін tho агаа сағ reed mech» i | I i а ron keym., half іглігтішіну p 
әлівіп, along with print thule aid ribbon. "А-0 PS 70 105. із alesii [hi t i гаи, Мат or character fr 
Revboard (KSR) Model 5 Lucca mar amm, am ынын e available 32255, pos" 3520 PS 73 ths. + Тілт-Ім i 


-=+ ТЕС V-300 | VIDEO TERMINALS 


$ Word Processing ADDS Regent 25 numeric cluster VDT-R25 $850 CPL HeARDS. FLOPPY DISK CONT HTH LER 
ADDS Regent 30 25th status line VD'T-R30 9.50 Clif, Computer JH10A 2-00 Calif, Сила ыг 24224 with 


Daisy Wheel Printer ADDS Regent 40 limited graphics VDT-R40 1195 | (ММА $us BoC eze smo | Gumon Disk cme” features the 
$1595 ADDS Regent 60 Block mode VDT-R60 1495 шш COCUHDC-GzSQ — 39 ММ? T8 controller. DMA 


1 б ‚ Е ; ? i BPH -GU 
Ampex Dialouge 80 two page.detatch VDT-D80 995 Godheit 008.5 8084 duul 16 bit NE C Rein oe Ein: 


111317 a reasonably priced jeter quality printer... Bi-directional printing ai Digital Equipment VT-100 VD'T-Vi00 1505 Me Қабы лей Syste. hin ee dic sinplc « double density. Error 
25 chursenorg per n7cund. Full 13K print posiuons wide. Proportional apacing Dini : Te VDT-V132 1895 \ | AXE " recovery BEX- М) 

Viz) *Aorzon'al. ГӘН vertical. Jigital Equipment VT -132 E P n Nr p mero пе 485 Sl; Svatems Versafloppy I 

Unea ax dard Diablo brand interchangable daisy print wheels. Direct VP-800A emulator VDT-P800 call DY Mami recle EU c М double density — HDE- VE2 
Intel S0H5 CPU n icraproecasore controlled. interfaces via Cemrosics рогаце! H lti 1410 1 31 n abe E = Гле 19/13 hDE-TEZ 
connector. Shipping $^ Yon. PRY-100. azeltine V JT-H14 0 1750 with serial ^ paralelo е? ат Duk аскет | 
Hazeltine 1420 VDT-H1420 795 МО ports JC-SBC2 r esiet 


В : - ó 2 теһмен FDC-1. single b i білгіс density HDI -1J1 
Hazeltine 1500 VD'l-H1500 850 EPa DEPAY disk enr roe Morrow Dessen Insk Jockey 0 
MODEL 43 Hazeltine 1510 VDT-H1510 1025 plus 1/0 BDC-EDCI азу double densiw 105-1202 


Hazeltine 1520 VD'T-111520 1225 
4320 KEYBOARD MODELS Hewlett Packard 2621A VDT-HP21A MAINE RAMIES INTERFACE BOARDS 
Hewlett Packard 2621P VDT-HP21P Cai Computer 2400A, I2 siot сэш Con PUC MBIO 
TTL serial output AAA $ 995 x ^ч epply — ENXM-C2U00 JH! 2 serial/2 par 1 BDI'-C2718 
RS232 serial P AAK 1038 IBM 3101-10 character mode green VDT-3101 1198 na 1 slo! table ENM-TI3 49. Morrow Designs Switchboard 
Friction 80 column AAE 1100 IBM 3101-20 block mode VDT-31012 1395 ҒЫЛ Yo slot table. 2УМ-Т722 2 werinlia pari HBbT-MSIU 


Ka eR Gudhout majnfrm. LENRGA Merrow Designs Multibeard 
Friction 80 RS232 AAL 1195 Lear Seigler 3A upper case only VDT-L3A 850 b b. EIER «BESS DIR 


r а „ые Lear Seigler ADMS5 VDT-L5 945 ; Р Gade Interface r One 
Bell 103 Modem ААВ 1495 90€ MEMORY нФАНЫБ an Interfac 
: Lear Seigler ADMI VDT-LAL 1385 Calif. Computer 2063.1 Rib. m ub UM epa 


Lear Seigler ADM42 VDT-1.13 1995 dynnde memory HDAI-CHn65. $439 


—————— — eee + «гиз рар -CH2 
Ulrra Violet Products UYS TIE | Soro: 12120 VD'T-Q120 675 | i, Campmor m gap | Oe 


Soroc IQ 135 NEW VDT-Q135 850 U HE, Computer 2042 32i 


Soroc IQ 140 detatchable keyboard VDT-Q140 1150 і statie memory HPAI-C Age? аз | SUC ts 
i ТА тиб Hani 17 846 starie QU Computer real tae clock/ 
Televideo 912C VDT-T912 665 memory 16 bit BOM-GI7 — 1025 Жері HUS- QC 


Геіеуідео 920C VDT-T920 145 SD Systems Exnandorarn |I Artec klee, Maire wrup proto- 


А z FO алд ШК dynamic ВЫМ-ЕМІ8 985 wpe hoa rt 18182AWW 

Televideo 950C detatchable keybd. Ve F950 585 ОН dynamic — WRM-EX@4 — 373 Arie Eis General Purpose 

Zenith Z-19 VDT-Z-19 "738 Mensürement Systems 2М186400 proto basi HIS-AGP 
Far Alpha Мҥгп ПІРІ» AG AUNT 68% Силк Spectiim roler 

bead йин 


: 3 А П.С. Шаза-а 5-108 Анго 
EROM BOARDS modem HDS-HAIN 
Digital Пева, теп 32K. 2718 Mullen Preducts extender heared 


BAIC KG12C L18MHz . prems eera BRAL DP32 ipti & lugic probe kt HDS-AETHIT E 
4; Herria ‚059 ЗІ Бү лит Prom] e Nullen Pparucis Өріо-соһіго 
P-31 grn phosphor $25 ргопгапитег HUM-PIOG зм toara kit RDS- NOC IT 


CENTRONICS a | _ Тезү 160 : EN 
730 $595 * Leedex 190-60 т |Rotron Muffin Fan а A 
E СА TO $ JJ 312.00 @ 10 ' ж 

737 $750 = | -- NEC spees phosphor 219 lA 10.50 @ 1000 | 


Pannie color 10" 


Both rhe Cem ronica 730 and the 737 mule of i а. D B Я 2 
standard office Шера or pin Ыраас БИЕ" Sinyo НИ 149 115 МАС, Тт Майв WRAL 


Vor higher resolution the 737 ümplemonta а nine wiro dot ^ Sanyo 12 green phos. 235 lactory fresh Muffin fans 


гі ии head, Parallel inter? А IR 
кен Тс (Sh PREAMP ter e Залы enis ps NOT pull-outa. EMF-4M 


| TOLL FREE ORDER LINE 
All merciandine sold by California Digital is premium gradi. (800 421-5041 
Shipp: 1 First five pounds $2.00; each additional add 5.40 


eig orders 107; shipping. Екгенв will be refunded. 


fornia residents add 8% gales tax. COD's discouraged. TECHNICAL & CALIFORNIA 


master charge | Open әссілілің exiemdgd to stale gupported educational ‘inetita 


wes tions and companies with a “Strang Dun & Bradstreet. " 1 (2 1 3 679-9001 
д Warahosge: 15608 Eaplawood Blwd.  Visitorz-by uppuiniment. 
Circle 51 on inquiry card. TWX 910 325-6212 


7400 741.500 


RETAIL STORES OPEN MON-SAT 


STORE #1: 1310 "B" E. Edinger, Santa Ала САЯ2705 Shewtooms, Retell, Wanehouns 


STORE #2) 542 W: THintle Road, San Jose, СА 05131 + (408) 548-7010 


484 


BYTE July 1981 


P.O. Box 17329 


[ Irvine, Calif. 92713 
Direct Order Lines: (714) 558-8813 
(800) 854-8230 or (800) 854-8241 


DRIV 


SHIP 


SN7400N SN74123N 59 74LSQON 7ALSIGAN 119 
SN7401N 5 SN74125N 39 74LS01N 28 74151658 89 
SN7402N 22  SN74!26N 44 74LS02N 128  74LS166N 248 
SN7403N 22  SN74128N 59 74LSO03N 28  74LS168N 189 
SN7404N 22 — SN74132N 69 74LSO4N 39  74LSI59N 189 
SN7405N 22 SN74336N 95 74LS05N 28 74451704 199 
SN7406N 23 SN74199N 95 74LSOBN 39  74LS173N ag 
SN7407N 23 SN74141N 69 74LSO9N 38 74LSt74N 99 
SN7408N 26 SN74142N 295 74LS10N 28  TALSI75N .99 
SN7409N 23 SN74143N 295 7415114 39  74LSI8IN 220 
SN7410N 22 SN74144N 295 74.512м 39 74454904 115 ғ (8) 
SN7411N 29  SNT4145N 62 7ALS13N 47  TA4LSIOIN 115 Є Арріе il 48 K 
SN7412N 29 5М741474 195 7 ALS 14N 325 7415192М 98 NON-LINEAR SYSTEMS, (HE. 
SN7413N 39  SN7414BN 120 741515М 39 741 $193N 98 ® 
SN7414N 59  SN74150N 99 74LS20N 26 7451944 115 TOUCH TEST 20 pp e в us 
SN7416N 29 — SN74151N 67 74LS2!N 38  74LSI95N 95 
SN7417N 29  SN74!52N — E7 74LS22N 38 7415194 вз — DISK SYSTEM SPECIAL 
SN7420N 22 SN74153N B7 74LS26N 39 74LS197N 89 ' 
SN7421N 35  SN7454N 119 74LS27N 38 74LS221N 149 MULTIMETER Apple ІІ Plus w/48K Supermod Video Modulator 
SN7 422N 29  SN74155N — 82 741528М 39 7415244Ү4 1,95 quran Disk I| w/Controller Integer Based ROM Card. 
SN7423N 29 SN74156N аә 74LS30N 26 7415241. 1.90 ТЕСІЛЕ; CALL FOR PRICES 
4 сез” ee, а 
зыга 2з S EM МН — 39 Ln. ІЗ Б cadum Hi-Speed Sena! VO —— 518900 0565 DigrSector — 521900 Integer ROM Card 
à i 19 vrutm] 20 Eher өті Centranics Panter 1/0 18000 Appie Graptucs Tablet Proto Card 2195 
SN7427N 29 5М74160М 95 74LS38N 39 74LS244N 95 ТЕРЕЗЕ Louch Арпівбан [| Firmware OC Hayes Modem ti 34995 МАЯ Modulator 2995 
SN7429N 45  SN74:BIN 95 74LSAQN 26 74LS245N 4.95 Wah aul еле ай» p t yes es чар 
SN7430N 23  SN74162N аә TALSA2N 79 74452474 110 ата nev vcr. coeli PRO Clock TED наана HMM 5 
SN7432N 29 SN74163N 87 741547М 79 74052484 110 чер areh exude Ln 531 9.95 - 95 mto! X10 System 17995 (өк! 165 Upgrade Kit 5495 
SN7437N 29 — SN74164N 97 TAIN 79 7415249М 189 rers Ene Же ond power total X-10 Controlier 26995 Pascal Lang System Desktop Plan 9800 
SN7438N 28 SN74165N 97 741551М 26 741525ІМ 179 Alt Music Synthesuer 25995 Pl Panter т ho 8 Floppy ee T 
; 16 Ch Anaog Input 24995 Сотатигисаіюп5 Card 1 Heuristics піар 900 
Ман в зн о таза mon: » Е B E CKMA м ХО $—— 94 1— 1690 
4 ; А . 13-Key Keypad 11945 Avus 10 Ме беу Supei tat 27900 
SN7441N 79 6М741704 1.69 74LS73N 45  74L5258N ЭВ Digital Multimeters oe 12500 5 қазу ТЕ и A OO 
SN7442N. 57 5№74172м 5.95 74LS74N 58 74LS259N 2.95 TCM LEE um NIE Tia ll 
SN7443N 79 — SN74173N 79 74LS75N 68  74LS280N .59 он Core of Миз The UECH ND NI кене 7 
SN7444N 79 | SN74174N ag 74LS76N 45 741526ІМ 249 (<< -—! T еа. 20 гарт pus 025. МЕ | 
SN7445N 79 SN74175N ag 74LS78N 65 74LS266N 59 OF к: fee TH n зға са —— а lc 
SN7446N 79 SN74176N 85 741583АМ 99 744527464: 1.75 P те ate Илич, (ий алло Imi ет!» | 
SN7447N 59 5М74177М B5 74LSB5N 119 74LS275N 440 тыу SOM Le ы he M) уяр уне ang 
SN7448N 79  SN74179N 180 745868 45 74452798 59 & IE „э 
SN7450N 23 SN74180N 75 74LS90N 75 74452838 110 Mau CALL FOR PRICES 
SN7451N 23 SN74481N 1,78 741 S92N 75 74LS290N 129 ы TECH 330 Оена Mullimeie — Фа € Apple 1! Option A Apnle It 96K, C: 
SN7453N 23  SN74182N 75 74.593М 75 744529234 1.95 Pp" VC-201 Ving! Caring Canoe ыт Information Analyst Package. е Apple ІІ Option С: Same as 
SN7454N 23 5М741844 195 74LS95N BB 7452954 1.10 "1А ORO? Dour Саум Caw %24 12" BAN Monitor... Option A Plus: Disk fl tor Apple HI, 
SN7459N 29  SN74iBSN 1.95 74LS9GN а 17452984 129 СТЕ г е Apple 11) Option В: Same as ——— à 
SN7460N 23  SN74186N 9.95 74LS107N 45 7415324М 1.75 gk CE231 AC Cunent Chine 342 Opwon A Pius: Disk HH tor e To subsmtute 128K Apple ІН for 
SN7470N 39 5М741884 3.90 74ALSY09N 45  74LS347N 195 “ Dé-24t емле Tesi Lead кыа $00 Anple tll... , 96K Apple lil. sess u 
SN7472N 34 SN74190N 1.15 74LS112N 49 74LS348N 1.95 Th. 242 Spare Test Londa ш 
SN7473N 38 SN74191N 1.15 74151133 49 74153523 165 
SN7474N 35 SN74192N 85 74LS114N 55  7418353N 165 о UC 5 
SN7475N 38 SN7AI9GN as | тасаға 55 7453038 149 NEW APPLE PRODUCT 
SN7476N 36 5М74194М as 74L$123N 119 7415265М 99 | 
SN7479N 460 SN74195N 85 74LS124N 135  74LS366N 99 e “APPLE am -— шеді). олады ехо. е 55 33 Upgrade Kits 22% wore storage т 16-sector 
SN7480N 59 SN? 4196N as 4LS125N 74LS367N machies designed specitcalty for Apple 89 oma s50 
SN74B1N 1.10 SN74197N B5 PUN 2 s OREN 23 e RII — New НП x 24 Video Gnani iw Apple Completely € Maman Hardwate Music Boyd best yel ~ 
SN7482N 410 SN74!98N 139 7ALSI32N 784 7sLS373N 275 dee eed ден —— M ae 16 e 9550 00 
SN7483N 55  SN74199N 139 74LSI36N 59 7453744 275 Double- m рч -Inc ӘНЕ: Тун таты Ош 
SNIABSN 65 — SN7APMIN 1% TALSI3BN | B9 74153774 вә Floppy Disk Controller © SEC APPSEA’D — В Channel AID interface completely gak lange. Жб ene Ceding 
SN7489N 175 — SN74273N 105 74LS145N 125 741523866 195 FEATURES: A 3 
: "High speed DMA transfer of data € "APPLE FORTRAN $17500 ® Pascal Revison Kil A Gis enine and 
SN7490N 39 SN74279N 88 74LS148N 149  74LS386N 65 ii ітекзакевле) byte) e APPLE CRYPTEXT' ісе data encrypiron and Қалаға сайының ы} Рас ere 58500 
SN7491N 65 SN74283N 215 74LS 151N 79 74LS390N 195 к Cumptete Bose a NR aranda = secunly $14900 — 9 Manian Hardware Expansion Cassi 8 more slots 
SN7492N 52 SN742B4N 3.90 744 5153М 79  74LS393N 4.95 includes theory oí operation. source ende ә "BYAT Graphrcs miertace Card by Base 2 515995 to Apne Hardware т sollware seve table 
SNT493N 49 5м7.1285м — 3.30 741515441 249  74LS385N 170 for DOS erhancemert ules, scrisrisatirs Щ е 8" Disk Dives tor Apple Contoter 005 Two 8 пе ers s дай Soon 
SN7A94N 72 SN74290N 125 74LS155N 118 74LS399N 295 and disketle : i z^ drives cabinet and cable $145000 ә Sman Term Ақ» ВО x 24 Yuto Card 561900 
e al 65 5М742884 .85 74051564 99 74454244 295 Ш.()5е5 all standard Apple DOS сатаната | © МІСВОМООЕМ -DC Hayes 521995 “Symen Y-10 x S34900 
e cn 72 SN74365N 68 74LSIS7N өз 174156684 175 (OPEN CATALOG LOCK DELETE LOAD е “DIGISECTOR™ Comers wdea pat to HeRes e Amie Збери wan Арі інісі Imieitace 
SN7497N 310 SN74366N BB 74LS158N 75  7ALSG70N 229 etc) Except for INIT which has been grates $34955 Cord $54900 
SN74100N 99 5М743674 79 74LSI6ON 98 8115955: 1.99 improved and enhanced in a Vista format IM. e Califorma Microproducts " "up ees Sedit som A FEUER — 
SN74107N 32 SN74368N 79 74LS1GIN 115 811596М 199 routine қ | 
SN74109N 52 5М743904 190 тагам әв Lsa 199 Б» Compatible with Арріе00522/3 3. Pascal А T ш к йын а 
SN74116N 195 SN74393N 190 74LS163N B1LSSBN 199 i Таға CPM 22 (with the 280 bility 516900 • БЕСІ peo 
SN74121N 23 5М744444 190 soll card byMicrosots) E CHO it Speech Syntheses 524995 А 
SN74122N sinterlaces to all St «gant ANS! «Tana E LE о Е 
| М E A R eight-inch Порру dish deres NEW APP FTWAR 
C M OS i Py "ir s хе i ge ы by ad Т EYSERSTAERE - Аске 11 version of Star Rages rom 4 “Bath Barrett” — He Acs simulation o Messen Guntight 
CD4000 45  CO4093 99 78М06 пла ee 48 p ne ұм = . 32955 67009005 Ta MY = 56495 
С04001 35 С0ад9а 2.95 78M.G 149  MICIABEN 149 4120 days parts and labor waranty 7 NEW! Apple 2-80 CP/M Software CA br Pre 
CD4002 35 CD4098 2.49 мон .SS8 = MC1489N 148 
С04006 139 С04099 225 LMIOBAH 295 LM1496N 88 ECS HE CONTINENTAL SPECIALTIES NEW Locksmin vec 3.1 — Bach «p your valuable master ciskolles? only 974,95. 
CD4007 29 MC14408 1295 LM300H 174 LM1556N 150 weed “dal eee Mpg oe) HU TUS ol irur трой TM 
CD4008 139 МСі4404 1295 LM30ICN/H 35 LM1800N 7а odei 4-9 40-channel Loge Morutor _ ЕТЕТІНІ 
CD4009 49 МСіда10 1295 LM304H 9B  LM!B20N 95 Model 1841 Loge Monor 6000 MOUNTAIN COMPUTER 
CD4010 49 МС14412 1295 LM305H B9 LMIBSON 95 Model LM-2 Logic Моно 14700 EXPANSION CHASSIS 
С04011 35 МС14448 845 LM306H 325 LMIBB9N 395 MM -100 100 MHz Portable Frequency Counter 7 eee n атыы ed 
CD4012 29  MC!i4419 495 LM307CN/H 29  LM211IN 1.75 14900 T ж | recom Tene ЛОС 
CD4013 49  CDas5Q! 39 LM308CN/H 98  LM2900N 99 Motel [1 Capea гаа Pete DT ^ 1 re ee 
CD4014 139 СП4502 1.65 LM309K 149 LM290IN 250 Moin LA? Ecce, (ap Pre 2800 ON A rh ae edad at^ 
CD4015 118 CD4503 69 LM3IOCN 125 LM29UN 295 Mete LP-) нет Spent Lape Pere 7700 PLUG-IN CARD, l $699.00 
CD4016 59 С04505 8.95 LM3MD/CN/H 98 САЗ0137 229 Mate LPE-) | rape Pede Kul 2195 — "m - | 
CD4017 119 — CD4506 75 LM312H 175 CA3O!BT 199 Mete lTC- LTE Locura sis «45 220/250 
CD4018 88 С04507 95 LM317T 275 САЗ021Т 3 49 l'800 & 400 
С04019 49 Ср4508 395 LM31BCN/H 140 CA30237 299 
CD4020 1.19 С04510 1.39 LM319N/H 125  CA3035T 2.75 
CD4021 1.19 CD4511 139 LM320K-XX* 149 САЗ039Т 149 Personal Computer System 
С04022 1.15 CD4512 1.39 LM320T-XX* 125 САЗ046Т 129 
CD4023 38 С04515 3.95 LM320H-XX* 125  LM3053N 149 ATARI 800 $799.00 
CD4024 79 С04516 1.69 LM323K 495 CA3059N 225 
CD4025 за — CD4518 139 LM324N 125  CA3060N 325 Proto Boards ATARI 400 $449.00 
4 о м i . 
Вс. 45 M cad ix Wo x: E ee Ta - PR MEE be 4! 00 ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, BASIC 
CD4029 129 CD4556 99 (М340Т-ХХ< 125 САЗОВОМ 129 90 Language Programming Manual. 800 Operator’s Manual w/Notebook, 
CD4030 45 С04566 2.25 LM34O0H-XX* 125  CA3OBIN 169 16K RAM Module, Power Supply, TV Switch Box. 
CD4031 3.25 74C00 39 LM344H 195  CA3OB2N 1.69 —À on Educates Syattm Ги! Proqrama pa Sore 3500 ^ 
CD4032 215 74С02 38 LM348N 1,85 C азм 199 iSc Daye 5990 — uS меу 500 Buse есіне, aü i 
CD4034 328  74CO4 39 LMGSBCN эв Сазовеч 129 SEMICONOUCTO RS Р ИрИ е ке Tou Mic Gama Ренн Y 
ы % цинь Месо зәрге Skils Г; ға rem HU 
CD4035 35 74CO8 .49 LM360N 149  CA3OBSN 2.75 SPEAK Т 443 ri $. Ер: 141 ТІ Seltvirs - AD Сие Места кобу vestem 1500 бә la BASIC Рогат кай 
CD4037 195 74С10 49 LM372N 195  CA3086N 249 =" EN t rsen Aer cam 2800 Base басо 3500 BASIC Game Prayer t460 
CD.1040 129 74С14 1.65 LM375N 75 D І G IT Aus BAS NSAR] Procedures мі Maney 
ЕЛ tw ӨШ т = € 5 ALKER ите безд ӨШ ECOUOD ME NOLUIT 
E Shere | ус IGA mats be пе 24 
get E 74030 39 LMIBOCN/N ' 2 CA3I40T 2.49 Speech Synthesis System te 4200 Ста Cassis Equo 50 bamu 
ада : 74C3 99 1 : CA31!465N 2.49 The DIGITALKER — uw" Arek V 3200 Вп C өттулс 100% 3500 был Osetie 
CD4044 85 74С42 1.85 LM383T 195 САЗ160Т 1.49 cer d aM ie NOR. aon oe 3200 — 0i. fae Manager 500 
Сов 175 74Са8 2:39 LM3B6N 149  CA3I9ON 195 grated сиин» Il conlains a speech processor pn (әдіс ans o M ть T 
R > р >> % i} 
eine "е р 7.4С73 ‚85 LNM3B7N 149 САЗ401М .69 еее carats Me, sage Sop eae Harte findige 5500 Рие at Economies 3500 Pane Contra Par 1800 
74C74 g B5 LM3SON 185 MC3423N 149 [и быб вав ариет «Ғы h ММТ АГ JoySi«a Cortigrer Paw 8% 
CD4049 .69 74C85 2.49 NE531V/T 475 MC3460N 395 speech including the natora! intiectan and 
CD-4050 74C89 495 NE555V 4 emphasas ol the orginal soeech Main, le mole, 
CD4051 1 чы 74С90 185 МЕ556М H аи md and children's voices can be synthesized S INGLE BOARD COMPUTER SELECTION GUIDE 
CD4052 1.10 74093 1.85 NES6IT 19.95 LM39800N қа “ Compleloly independent sy гет, not ай PAGCESSOA АСР PRICE ENCLOSUAE DARD PROCESSOR ACPPAICE ENCLOSURE 
CD4053 110 74C95 1.85 NE562B 7.95  LM3905N 1.49 с н лари idein c — фыр ало ду ЛАЙТ га ТЫ 64900 МА §C-SAC 100 780 23900 N/A 
CD4055 395 74С107 119 МЕ565М/Н 125 LM3909N 98 popular mcronrecessora сай эч! 23900 Aad 3995 AIM 65 6502 37500 Acta -i 
CD4056 295 74С151 2 49 NESG6H/V 1.75  RC4!3IN — 285 4 256 possiiesddressibise«presaona VUE гай 40900 N/A  Cosmac Vip 1882 19300 
CD4059 995 74С154 350 NE567V/H 150 RC4196N 110 е Male temae. and chiens voces EEE ——s 
N ib 1 
CD4060 139 74С%67 210 NE592N 275 RC4I5IN 450 ae нік ані лімді Texas INSTRUMENTS 
CD4066 ^8 74C160 2.39 LM702H 299  RC4194 495 e Addresses 128k of ROMdirectly Rome cul ANA EL ЕТЕЩ in cS" 
С04069 48 74С16ї1 2.30 LM709N/H 29  RCa4195 440 © Сопазыжаез тартан or clocked INTELLIVISIO 
CD4070 аз 740163 —— 239 LM710N/H 98  ULN200! 125 e TEL ссни, 99/4 PERSONAL COMPUTER 
CDA07! 345 — 7a4C!64 2.39 LM711N/H — .39 ULN2003 150 в MIGROBUS™ compavtxe ACP LOW PRICE 
CD4072 "5 таСї73 2.59 LM715N (95  SNI5450N 59 Superror Color, Music, Sound Graphics - 5259.95 
CD4073 45 facta 215 LM723N/H  .75 SN75451N 49 DIGITALKER™ 071000. Selt contained & в Powerful Extended Basic ~ All Buntt-in. 3 
CD4075 25  r4CciTS5 2.75 LM733N/H 98 — SN75452N 49 board that = with Just a speaker and в How! Special Т.М. GAME CARTRIDGES $26.95 
CD4076 129 745192 239 LM739N 115  SN75453N мӯ power supply - can rattle off any desired Adapler lets you use 
С04077 35 TaCiBa 239 LM741CN/H 33  SN75454N 49 combination of 144 words. $485 00 your existing TV. sel 
С04078 15 FAC ies 2.39 LM741CN-14 18 SN75191N S88 p asacompuiar display 
С04081 35 Tacho: 7,95 LMTATN/H 79 SN75492N 89 DIGITALKER™ DT1050. Chipset for bullding л 
CD4082 35 ТаСыза 6.95 LMTABN/H 30 SN?75493N ga Digttelker Into your own evaluation dealgn. $499 00 
CD4085 195 МЫСЫ 150 LM7GDCN 298  SN75494N яз National $95.00 Console ently 
CD4089 | А i 3 
2955 МЫН? 125 ЕТЕГІН , 790 Sernieonductor 


ER'S LICENSE = ОҢ MAJOR CREDIT CARD 


& ISREQUIRED ON ALLCHECKS. MONEY ORDER 
OR CASHIER CHECK WILL FACILITATE THE 


MENT OF YOUR PURCHASE. 


Circle ? on inquiry card. 


Vista 
"V- DRIVE" 


THE LAST WORD IN 8" 
FLOPPY-DISK ENCLOSURES 


THE VISTA V-1000 FLOPPY DISK DRIVE SUBSYSTEM 
@ Dehoe chases wdn remy ойе Basy acmess Jor dave оос: been and mounting & Bur 
to тесла Сау аг d elc incally accomdtar е Se 000 dee ect ng teris TOM аг 
8 och Withes ad Saga бау disk Orves and B anch sg trm ae unis Ф Storage 
гей, л” 0 С 00 LU. Be eres te ELEC T Es E TE 
Қыуҙ ші.) а С-НА snake 6 Annua Soren Етгі y res ТЫ цыга. 
Provera) al no Бера Charge ino elengi 50065) @ Desk or cao mutate 8 Features 
mia AM CONS truc 00 wath ret: меді qut аст bi y Tha | АЙ базу cabine Dot honing and 
maminy АЙ ита, ү Л Se nae NL eiu 


CABINET ....^ | оч, anni ООЛ ҮКТҮҮ ЛОК S E 395 
CABINET wth (i21 опе soeg ones inciting pores wooly 8 cael 91 595 
САВІМЕТ wen 121 cate sited doves lacking ме soy a cane 522098 


Vista 1-80 


NOW SAVE ON 
TRS 80 ADD-ON 


ONLY $299.00 


2DRVECABLE 29.95 2 rag 278. 
ADRIVECABLE 3995 0 00 vs 


MINIATURE COMPUTER 
H А COMPLETE 
[Microficel ^; 
ы” ІККІТ...........149.00 


2K KIT...........189,.00 
Manual танеазиаана, 10.00 


ATTENTION VIDEO HOBBYISTS! 
* BOX BUILDERS 
ж USE AS REMOTE TUNER/TIMEA 
* FULL SCHEMATICS AVAILABLE 
* FOR ONLY $5.90! - FREE W/PURCHASE 


А Fior nnt Бн» Purchise Arrows Us TaP oem The Роном 


NEW. UNUSED COMPONENTS 
From The Magnavox Video Cassette Recorder 


* HA ҰН") диг pugnent dir ari кіді 
— ALL FOR 
MUN DUC wth Aude! & Varese ts 


ЕУ 1:4 газа g 5 
Call For Volume Discounts 7 4 


HEWLETT HP-41; Powerful. 


CaA PACKARD Yet Easy lo Use 


HP 41-CV * The HP-41 communicates with 
you in wOrds as weil as numbers 
HP-41C 198.00 « you can customize the HP-41 to 
HP-41C¥ 275.00  yow own design 
* Programming 15 fast and easy 
• Continuous Memory saves 
pxnrythina 
* Opuonal Peripherals allow you 
to espand сарашйн!с5 


НР.41 Sysrern 1 , 39800 
HP-4) System Ii ,. 875 00 
HP-Card Roader ..., , .c. 17800 
HP-Optreal Wand ......... 105 00 


HP. Rioters Printer , Seiad: сае) 
HP-Quad ААМ ,. ат E E [ 


RAM BOARDS SPECIAL 


16K Аи даг Mit Пұлатас RAM Boards. 1 6 K 
Assam 4 Тато $119 95 Mnjested 149 95 


FLOPPY DISK DRIVES 


Tandom TM100-1! 57." Oisk Drive 24995 
MPI 051-5*,", 40 tracks 23995 
Shugart $A400-5'«^ 35 tracks -. 29500 
Shugart 800/80 * R B" i 449 00 
Siemens Shugart Compatible Model FOO 120-8D . 429 00 
PERSCI M0de!277 Dual ага». €. 1195.00 
WANGO/SIEMENS буа" Drive nn 298000 
MPI B52 547 Dual 348 00 
WANGO/ SIEMENS 282 Dual 55." Ұр. "Ae ная 39500 
WANGO/SIEMENS 82 А 290 00 


MPI 91 Doubie track Density Зілді Side, 80 Tracks, 37500 
MPI 92 Double Track Density Double Side, 160 Track. 475.00 


6800 MICROMODULE™ PRICE LIST 
MODEL NO DESCRIPTION PRICE 
9600A Singte Board Microcomputer $495 00 
9609 Advanced Single Ва Comp (68091 595 00 
9601 16 Slot Mower Board 17500 
9602 Card Cage 7900 
9603 B Slo! Mother Board 100 00 
9604 Power Supply 275 00 
9805 DC Inpul Power Supply 325 00 
9610 Utility Proro Board 39 00 
9611 Anih Proc; Memory Module 495 00 
9612 GBullered Utihty Proto Board 4900 
951€ 32 EPROM RAF. Module 25000 
9617 EPROM Prngramming Head 250 00 
9620 16 Channel Paralle! VO Module 295 DO 
9622 Senal-Parallett/O Madule 32500 
9627 16K State RAM flue 570ns 39500 
9629 32K Static RAM 450ns 69500 
96294 32K Static RAM 200п5 895 00 
9530 Card Extender 68 00 
9640 Multiple Programmante Time: 39500 
9850 BCnannet буріғх Senail © Mog 395 00 
9555 Inteligent Tape Controller 55000 
95103 32/32 VO Маше 27500 
96702 Contact Closure Module 35000 


UNPOPULATED BOARDS iAiso Avalaprei 


| CENTRONICS PRINTER 


| SIC taner TOP 12849, ; ASEN stint 15 00 
MERGET aE 1284947 3C 5591 Qownres 13 00 
MCMG6G 20h !'28&.947 ASCII noc-snil 1300 
MCHG6730P 1284947 Kala капа panes 1300 
MC hMBGs 10" 1281937 Hath Syrie! 1550 
MCMb67 50i" 1281817 Alpha cnr стага 1309 
мсмев бат" 1285.7 MCM6672 Breton 1300 
MC MEG TUF 128«49.7 KfCM6672 German 1700 
ACH6G7BaP 328493 7 МСЛЕЯТ2 fronten 13 00 
HIC1667 90 128497 Geel Evrepean Prid 13 00 
AIC 0.1658 1 128.8.7 ASCH уен w Goud 13 50 
мСмв5583 12839987 Kala Kana Javanese 13 00 


Nr е Fy 1 Spo 1245 
Megara o tes tare Te fm uon 1295 
Гн ұра та c.n 280 12 95 
заранее oa me 28000 12 95 
Vs ре quem aem tha d y 1295 
шір дад cats Ds 1295 
CEA hangat 12 85 
"Гиза sg Міерелени 2 Paget uz D pto! Research Corp 


VANCED 
COMPUTER 
PRODUCTS 


The Vista V300 Printer 


^c any 

мш?» р n Ы 4 
"мыш (deed 

V^ ant tur гбу qnc) 
Кі momen ve quei 
Vid maj, UMSH |а 

0 ^m v Ne 
Write Fs ual ра" дш” 
Чуп anas Fates Pues IER 
WA pem turn 
Parui PE cta hr tee 
Қам те жілігі 


ылеш т и д 
geen ey cree 


HEWLETT 

С PACKARD 
НР-а5 

i 52695.00 


аилтлеввбагввва 


HP 1275 Graphics Plotter 1795 00 
НР 16K Memory Module 265 DU 
HP 5$ ! 4 Dual Master Files Cisk Dro 2100 DO 
HP 5 1 4" Single Master Fiex Disc Deve 1295 00 
HP Porsgrábly Mairie s , 709 09 
HP ROM Grawer .40 QU 
НР Poni Punie HOM 10 QU 
HP Input Смир НОМ 280 00 
НЕ Matias АСЫ ж Of 
ЫР Sonal debotace (RS-239201 350 0d 


HP-83 $1895.00 


$24.95 TRS-80/APPLE $24.95 


MEMORY EXPANSION KITS. 
4116's, 16K (200/250 ns.) 


B pcs for 524,95 
6 К w/insteuctions & Jumpers RAM 


Call For Volume Pricing 


® Special TAS8O Schematic S 495 
т оао Intedaáre Scnemauc S 495 
ж Eipanseon Interface Connector 7 95 


Meda 737 
ж Centroncs Complete printer 
9 Phe 737 has everything Check 


SV 
and cem pare 18948 heal ees 


a Mare low песе 5835.00 


32K STATIC НАМ BOARD 
ees +0 
TBR AMI ТІ 189.55 
шк амн AAT 717.08 
IPK амы; 280,05 
Bars Board =. 389.95 


ure Saurj eal gari less me m Әр, 


и Add six раю situs 

* Add tabs 

* Add scllware 
dgelinable symbols 


Order PRI2 Upgrade 


$235.00 


UV “Eprom” Eraser 
Model UVs-11E $69.95 
Hokis 4 Eprom « al ine 
Backed by 44 years 

кул кгс 

Mode! S-52T... $325.00 
Protessiona!t Industeal Mortel 


5-100 MOTHERBOARD SPECIAL 
B slot expandable w/B conn. 


rg 569.95... ............... MOW $52.95 


SHUGART DRIVE 449.00 
* Special Day A Sunply lasts ALSO 
e 8^ Drive with Doubie-Densary 8" SIEMENS 
a 90 Day Warranty FD 120-B 
*CHECK OUR FLOPPY DISK PRICING! 419.08 
ON THIS PAGE : 


CHARACTER GENERATORS 


DATA BOOKS e COMPUTER BOOKS 


198! IC Muster 56 „95 

INTEL Dala Воск 7 50 

INTEL MICS 85 Manwal 7 50 

SALE © OSBORNE BOOKS э SALE Sale 
Intro ta Micros Val О 1256 
In'ro to Micros Vol t 1250 
абабА Prey ramming 12.50 
6800 Programming 1250 
Z80 Programming 16 00 
Vol ll Some Real Microprocessors w Binder 27 50 
Yo! lil Some Rear Support Devices w/Hindetr 2750 
intro lo Micros Val nl 18 50 
8086 Programming 14 95 
28000 Programming 14 95 
Ino lo Pascal 1495 


SALE e SYBEX COMPUTER BOOKS © SALE 
6 Cate §12 98 
T we бс: #%, ' НЫ, 6 ume 1 қ 1235 


RETAIL STORES OPEN MON-SAT 


STORE #1: 1310 "B^" E. Edinger, SantaAna.CA92705 Showrooms, Retail, Warehouse 
STORE #2: 542 W. Trimble Rond. San Јова, CA 95131 а (408) 948-7010 


Circle 7 on inquiry card. 


— (800) 854-8230 or (800) 854-8241 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! 


1. Proven Quality Factory tested products only. 


2. Guaranteed Satisfaction 
Call For Special School Discounts 


MICROPROCESSORS 
76001 t6 bitte Skte 518900 
с8002 :6 отто ESM taaa 
280... СА TOO S 
2802 18 50 
Ғ-8 |28501 16,95 
2650 MS 
с01802 1395 
BO80A 650 
з0860в.аһін: 1945 
SALE 8085............./..... FA 
BOOR:! 14%5 
2901 990 
2901А 3845 
2903 4-0! Supe se 29 85 
TMS 9900JL 7935 
CP1600 3995 
6502 1* 50 
65024 1695 
IME 100 2895 
BOD n eoi iei HEP E FPS 
68008 20 Mrz 1994 
6802P 1785 
H035 1995 
uiy , oon s 1885 
B755 4935 
a74a 6996 
6809 37 94 
8086 6925 
ADVANCED SUPPORT 
AN9511 Anh, Processor 17500 
9512 Anth Processor 17500 
9513 Un» Timing 79 95 
AM9351? OMA Controller 18 95 
AMO6 19 Unwersalinterrugi 1895 
2-80 SUPPORT CHIPS 
280 РІО 25 ын? 875 
Zaoa PIO 40 Мн: 12 95 
280-CTC 25 MH? 875 
ZUOACTC | 10 MHz 12 95 
2800-DMA 25 MHz 29 95 
ZBOA-DMA 10мн2 3695 
ZB0SIOQ0 25МЯ: 25 95 
ZB0A.5IO'8 40 MHZ 3940 
£BO-SIO,.! 25Muz 3595 
£B0A-SIO/1 40 мн? 39 420 
ZBOSiIO/2 25 мн: 3595 
ZBO-810/2 40 MHz 38 40 
8080/8085 SUPPORT 
8155/8156 VO 24 95 
8755 170. vath Eprom 6495 
8202Dyn Ram Con! KE 
8205/748 138 Decoder 395 
82125 bi vo 275 
82141 Prontylni 625 
8216 ВихОауег 275 
8224CiochGen 295 
8224-4 МІНДІ 975 
8226 Bus Orres 395 
BT26Hus Dover 295 
8228 Sys Contral 550 
8238 Sys Can 5 50 
8241 Prxi O бай 
B253int Tener 12,95 
B8255P«x VO G50 
8257 Pry ОМА 1645 
8259 Риги; 1л! 17 95 
8275 САТ Controler 1995 
8279 Pro Keyheard 1595 
6800 SUPPORT CHIPS 
6810 128 x 8 Ram 475 
6820 PIA 595 
6821 МА 6 50 
6828 Printy Int 19.95 
6834-1 512 х 8 Eprom 1695 
6$845/HD46505 CAT Con! 3985 
6847 Calor CRT 49 95 
6850 ACH §95 
5852 Serial Adapler §95 
6860 Mortem 10 95 
6862 Moduna 1195 
6871A 1 OMH OSC 2595 
5875 695 
6880Bus Олге 295 
МСЕВЯНя 1995 
68047 24 95 
SHIFT REGISTER SALE 
2504У 149 2525 449 
2507V 149 2527 148 
2517V 149 2528 148 
25249 149 2528 149 
2533 149 
6502 SUPPORT CHIPS 
&520PIÀ ? SQ 
6522 Muir 1195 
6530002.00 3.004005 21 95 
6512 1995 
8551 1995 
PROMS 
2708150 ns 825 
2708:6 650 ns 7 50 
1702A 195 
2732 44.95 
2716-5V 14.95 
271G-5Y 12V 1995 
2758-5V 19,95 
520340 1395 
520480 1.195 
ІМ 5510 390 
825115 512 4 B (TS) 1695 
8285123342 x B 590 
825126 256.4 4.90 
825129 256 x 4 (ТЗІ 4.90 
825130 $12 « 4 (OC) 550 
82523 545 
825131 1395 
825127 1495 
745387 ..8.50 
745471 1295 
7415472 1295 
745570 .. : 14 95 
745671 . 1495 


NOTE: WE PROGRAM PROMS 
CHARACTER GEN. 


2513-00) (SViUpper 950 
2513-0055 ViLower 1095 
2513-AOM'3 (5Y) Lower 14 95 
MCM6571 11,78 
MCM6571A 11.75 
мСыв5?.1 1450 
MCM6575 14 50 
MCM 6674 . т 1495 
UARTS/BAUD RATE 
TR!60,B:5V. 12vi 345 
Bit ui fu ТМА 4 95 
AYSIO UMA 161215 14V. һ 45 
AY510!54 1864 5\1 8% 
TAS BOIT Sv cos 5 59 
IM 6302 795 
„464021 895 
2350 USRT 995 
16710 дъно 2.398 
SALE TR1472B ............. 9.95 
МС14411 1195 
4702 Va A, 
WD19.i1 4 55 
COM 5016 1693 
AMIT883 795 
INS 8250. „ея 15.95 
KEYBOARD ENCODERS 
AYS-2376 1375 
АҮ5-3800 1375 
HDO0165 985 
74C922 985 
74C923 995 


| Irvine, Ca 
Direct Order Lines: (714) 558-8813 


STATIC RAMS 


» rip 


SEE МЕ 
i эло? 


£i 


duda PNE т 

айда 46004 
EN з 
СТВА 

AN Tia! 4n д! 
PLU LE REEL 

v3 08 

Ps уздук Aes 
УИ !» к CMS E 
EL Г ny dh hats 89 T y IW FAS 
81415 498 BAT БЫ 
танбы дё 1444 429% орм 


DYNAMIC RAMS 


Оне dr tem IRE s 
Sri GAA’ 

3115 88:16 іні 
4050 4K a 1178 рн 
4106058 а Naz ant 
402624. * i16 Ру! 
IICA 35 а t 115 Prey 
3027 am а tS Pan 


5261 "95 1103 

Ui 18 RAMS i 
5270 35 

5240 4935 £604 


ыза 1245$159.95 6002 


a ci 
+ f eee FTP 


жж 
ҒА а ARES атала Ағы 
ғ æ 
+'Ъ = аъ «Пат а.Ғ-ут.і, 
арф 1 O4Ftap ec 
ҰЛ АРТ К^ 15 к” 


x -5p Bde 


б т 
1. 
F 


SOCKETS 


ГЕ 


LED READOUTS 
һе ia Bea [ир былып ғ 
али КО Med (мин Куйту ы, 
arr ко) Шот deti bad 
fip? rol һап Lee Cas " 
FA ЧА. Fa] Глен (QE #1 ы 
фло рада M^ Bep (ъ= Cpu va 
ааа AT а Med (же Romy т 
а LR MET LE. C iet {ч 
Ұсақ жей ны (те (тте кі 
Мы D pad та us 
тыуа BOO Camere v 
тағаты HN NET еу 1m 
HPO? FO АН Ан] da teeter etos n^ 
мМ UG rcu Md 4а? жоғ ТА уу 
WEM "PRO qui en — nme Am ^ 
1% "BE ATE ғ“ 
I M не Мушен мың ТГ. 
has E. TUN UAM эш 
ШЕП 170 4141 нғайағы 1% 
xo Rd S Wm 4 

Mato Там Аа hore yt 
ALUNA FOG Med сте іе Agr D Y" 
TAA? 00) ^w рне Ade ae DE i 
хну} Ej Uwe Са CA ptt DA м 
aM ORI EC NEC NC n Bg te in 
Шил Geet Carr іле Raga DU La 
Wa Jb; ne Ca TE (ay 
ДАЧИ] Ұй Gee Пет |Р DI Uv 
URH ME Gr Date [дын Деи Се іа 
ҚАНДА! И Mua Care іле Rara E FIL 
MCI JO "eva Cane Ana Len 07 PAL 
AMET Ұл Pete (мес Ln DAI Hr 
Ae Иш cmm Dune [Р уа IG 


| iG SPECIAL PURCHASE 


LE tSp JFET Angnog Mott B ph LET 
ICM 7045 Precision Stoo Watch 2395 
CMOS LED StopwatctvT imer 1995 
ICM 7207? Osattater Contipiier #40 
Seven Decade Counter 18 95 
ІСМ 7209 Clock Generator a> 
ICL 71072; Diga АОН ЕС hi 95 
MC154433P 2% Digi А/О Converter 1398 
ІС18211 Voltage Бетегелі: 19% 
LM 1850N Ground Faw! ІС 3/1 CO 
LM 2900N Quad Ати» 2 100 
LM 2917N Freq roVortCony 3/1 dd 
AY-3:3550 Au digit DMM 4 th 
AY.5-3507 ЖОМН, DYM 8 85 
MEM A36) Noster Smoke Betrector !' 95 
Ұлым 13 к а Pram |!4 56001! 795 
G115M 6 спапме Mostel 1439 
ULN 2004 7? channel Drives 99 
2101AL-A AM г 1 95 
МСМ 14585 64 bi Slane Нат 695 
MOC 1003 N28) Opto Couple: 3/1 00 
SPX33 Орто Coupler 3/1 00 
ІН 5045 CMOS Swatch OBST 450 
VA3O45 Trans Array 125 
TR 14024 UART 195 
МН 1007 Dyn Мет Shitl Reg 395 
5736 Gaie Con Сис 2/ 99 
5763 Calc. Con Circuit 195 
5318 TV Ch Disp Сінсия 450 
BOBOA B Ви CPU .495 
82521 32 к 2 Slahc НАМ 2:199 
8700 С.В Bt A/D 995 
2758 5v-2708 EPROM R95 
MM BOAPD AT TT ОТТЫ Шақ 

Өңі Coenaanr Ж Foi НАА 175 
ERO AAR 41 4017 rn NM, асау 

4Kx! Dynamic 16 Pin 195 
7620/25 SU LM зат i25 
14868/1489 22199 Le.4 3302 3/1 99 
MK5074 Cale 3л 99 ім 4558 3/188 
LM32:« 498 ВС43136 2/1 99 
МС1372 В 48 RC 4131 2:199 
MM5298:4A/B.. 29% COM 5027 3995 
LM 377 125 COM 5037 4835 
LM380.. x, 125 DAC 100 15.95 


VERBATIM DISKETTES 
100% CERTIFIED ERROR-FREE! 


ә 35 TRACKS QOUGLE DENSITY SINDLE-SIDED S's 


ТУРГ DESCRIPTION PRICE ВОХ 1 

$2501 elt тета IRS dit rh $2995 
574" 17 Haj shar МО Аруш $2995 
325 15 ІК "тя Hard Nhcmpces $2995 


w 304 77 ТАР. к DOUBLE OSASITY - SINGLE StOLG 
S. HUS REINFORCEMENT RING 


57^41 mh Rect et "Мк F $1275 
аты HI man rad WE Ade k 1225 
af M; roe Hard Макел» ым 
e 3U FRACRS ПОР HIDEO DOUBLE DENSITY 5% 

“56-8 So'tSac Tem ЗА 450 МІРІ 52 23995 
Sou 10 10 мое marg BASS 451600 $3995 
150 18 16 Hoke нажа Maro? $3995 
= d 10, CENTIFTED DISKETTES 

0800 91 $21 5 we Demet) 374 $3358 
FDBOR 32 У? Hard Sage Density Sru 3358 
70802-01 5и! Doutie [йому 3740 148% 


20950.41 Soti Пәйніғ5ее) Douwe Density 2740 16814 
VOLUME DEALER PRICING AV AILABLÉ 
WE ALSO STOCK DYSAN-CALL 


FLOPPY DISK 1/0 


177* QE B & Minitoapy 2495 
uP 3372 Мес Flope, 4995 
1783 Oval Floppy 29 95 
1791.01 Qual Ғіороу 3695 
UPOTGS Бару 1995 
1792/1787 DS Fpp 38% 
A/D CONVERTERS 
87008 от Binary 1350 
$70! 10 b! Bay 22 00 
8705 8 ой TS 1350 
9400 Volt I6 Freq Cony 745 
В 3 -Dgt BCO 1395 
1408L6 6 бі 395 
1408L8 8 bit 595 
DaGol D wA 595 
DACOB 995 
DAC 100 1595 
TV CHIPS/SOUND 
AY38500-1 6 Games B У 495 
AY358515 Color Convener 295 


AY38603:1 Roadiace Game 895 
АҮ38606-1 еси: Gane 950 
AY38607-1 Shochng Gallery 895 
AY38910 Sound Generator 1295 
5Ң76477 TISounaGererater 395 
ММ95320.21 ТУ SynchGen 995 


MM5369 Prescaler 395 
LM1889 RF Modutato 385 
ММ57%0 NSC Cotor TV 695 
MM$7104 Clock Gen 375 
МАН Modulator 423 99 
WAVEFORM GEN. 
ВОЗА Function Gen 395 
МС4024УСС 295 
LM556 УСО 1 95 


XR2206 Function Generato: 525 
SHIFT REGISTERS 


Mh4500t Пиа!25 БО 
MAISOS6N Dua! 256 295 
MMS060N Dua! 126 295 
25104 Oyal 100 195 
2847 Quad BO 195 
3341 Dual BO 495 
3351 40 « 9 FIFO 1795 
3357 Quad BO 695 
8403 165 AFIFO 2435 
8308 10 Ви Sequencer 995 
4347 595 


CTS DIPSWITCHES 


CTS206-2 175 CTS2067 +75 
СТ5206-4 t75 CTS206-8 195 
СТ5206-5 175 CTS206-9 195 
CTS206-6 175 С73206-10 185 


CONNECTORS (GOLD) 
D825P 95222] 325 
08255 Female 375 
Нас“ 128 
Sol w/Hood, Sale 5/50 
22:44 Witt. SIT кім 245 
43/06 WW. 5/7 MOT 650 


50/4605-100 Connector ww 495 
50/100 5-103 Connector 5-1 395 


HAKED PC 
$:198 Sound Board 534 95 
2-80 CPU/tithacai 4485 
80804 CPU 3495 


16K Stahic RAM i2 314] 2995 
32K Static RAM (21141 3995 


Вк Eprom 12708) 2595 
2708/2716 Eprom. 3495 
ACP Proto Bd (34 Conni 2795 
Vector 8600 Proto 22 20 
Veclor 8803 1 stot MAB 2995 
ACP Extender w/Conn 1895 


13 Slot Mothe- Hoard V h1C132 95 
95101 MotherBoacdiy MC) 2995 
B Stol Mathe E xbandabte!. 34 95 


FiopoyP C8 

ПА n»n 
S1001AY5-5910i Sound Bg. 3495 
Apae brung Bir 24% 


MONTHLY 
SPECIALS 


$100 Wire Wrap 


Connector 
§3.00 each 
* 2708's 
& tor $30.00 


ACOUSTIC MODEM 


NOVATION CAT'" 0-300 Baud 
Bell 103 Answer. Onginate 


*D' CAT MODEM 
NOW AVAILABLE 
$199.00 


MONITORS 

Sanyo 5112СХ 

Green Phosphor 527900 
Sanyo 5012 Cx 

BAN 27900 
Sanyo VM 4509 

9" BAW .- 16900 
Sanyo VM 4212 

15" BAW 24900 
Sanyo 6013 


13" Color, 429] 
Leedex 12" аг у 


SOCKET SPECIALS 
14. 16. 18 & 22 Pin 


Soldertail 
12 each 


100 tor 51? 00 


TERMS. Ware таги М VISA 
AME DB w COD COD mue 
457 Озін" Chane Dens реле 
FC acte ira ferte ga'a Fleer pae 
uS Funds Order пу phone mal ce 
TWX MINIMUM $1000 Piease ın- 
clude magazine issue and phone no 
SHIPPING: U S A. add $200 for first 
2 Ibs For surface add 30€ for addi 
попа! №5 For ат add 70€ for adde 
попа: Ibs FOREIGN Add 10% ship: 
pingandnanding COD's5 ! 8Sextra 
Not respansibie for typos Some 
Мете Subjec! to phor sale We re- 
serve өні to limit quantities. some 
thems subject lo precious melal adder 
Aetal oncing may vary from Mail 
Order We reserve the nghi 10 sub: 
миле manutaciuree 


FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-0604 
Santa Ana, СА92705 ТМХ: 910-595-1565 


BYTE July 1981 · 485 


MOVING SALE 
MODEM SALE 


THE STAR 
MODEM 
from 
LIVERMORE 


FEATURE 
FITS GTE HANDSETS! 


2 YEAR WARRANTY 


EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive triple seal of Livermore's new flal' mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 
Designed to adapt to most common handsets used 
throughout the world, the STAR offers the utmost in flex- 
ibility and transmission reliability. 


Specifications: 
ata Rate: 0 to 300 baud 

* Compatibility: Bell 103 and 113; CCITT 

| Bp npg Stabi y: *0.3 percent. Crystal controlled 
Receiver Sensilivity: —50 dBm ON. —53 dBm OFF 

| • Modulation: Frequency shiftkeyed (FSK) 

* Carrier Detect Delay: 1.2 seconds ОМ; 120 msec OFF 
* EIA Terminal Interface: Compatible with RS 232 
specifications 

: Teletype Interface: 20 milliampere current loop 

* Optional Interfaces: IEEE 488; TTL: TT Y 43 

* International (CCITT) frequencies available 

* Switches: Originate/Off/Answer: Full Duplex/Test/ Halt 
Duplex 

* Indicators: Transmit Data, Receive Data, Carrier 
Ready, Test 

* Power: Supplied by 24 VAC/150 MA UL/CSA listed wall- 
mount transformer. Input 115 VAC, 2.5 watts. (A 220 
VAC, 50 Hz adaptor is available upon request.) 

* Dimensions: 10 x 4" x 2" 

* Weight: 1.74 Ibs. (3 Ibs. shipping weight including AC 
adaptor.) 

* Warranty: Two years on parts and labor, excluding the 
AC adaptor whigh carries the manufacturer's warranty 


SALE PRICE 
$129.00 


Lis! Prica 


$199.00 


Part Ho. 
LIV-STAR 


Description 
RS232. TTL, 20 MA 
Current Loop 


| CABLES 
Part Ng [ascription 
ЕНІ --т--- B Cond B 
ЦЕ -MINIATURE 


гү jn iy. “CON NECTORS - 
a j : 


| P = Pug. Mala Type-S = Sockat, Female Type - С = 
PART NU. DESCRIPTION PRICE 


10-24 25-09 
СМО-0Е9Р 9 PIN MALE 
СМ0-0Е95 9 PIN FEMALE 
| CNO-0E9C 9 PIN COVER 
CNO-OAISP 15 PIN MALE 
СМО-0А155 15 PIN FEMALE 
СМО-0А15С 15 PIN COVER 


CNO-0B25P 29 PIN MALE 
СМ0-08255 25 PIN FEMALE 
CNO-0851212 | PC. GREY Н000 
CNO-P25H 2 PC. GREY Н000 
CN0-0851226 2 PC. BLACK Н000 


CN0-0C37P 37 PIN MALE 
CN0-0C37S 37 PIN FEMALE 
CN0-0C37C 37 PIN COVER 
CN0-0050P 50 PIN MALE 
СМ0-00505 50 РІМ FEMALE 
CN0-0050C 50 PIN COVER 
CNO-020418 HARDWARE БЕТ 2 PR $ 1.00 
RS232, DB25P. EIA 
CND-AS2328F CLASS ICABLEE CON 8 ЕТ $19.05 
EN ERIE 
СМ0-5730360 PRINTER CONNECTOR 9 9.00 


Pret 
519.85 


> 
> 
e 
ез 
гә - 
La" 
со 


ooeon слососҙ о coco 


ғ2--09--сосл — — — фа c) Со ч г го 7 


со Ср 1 бо або сл: шс) сли асла O 
Оос слоосо ОӘО с DANDO 
SE rd EBD. тте кзз nt FAR INR rt СЫЗ IND се 

DN -1Cn-4— OP 21-4 Wo E IND. 

C Chncncne o0 MANN сл ел сосослсл 

€^ C?C9»€54545 C»C9?65 4^ 4^ с С С 4^ 
CC Cn» em mi iure Саа ГАЗ 

ч Bio ie рь f£ —G tin —PmHNL—: 


C? 69 64 6969 4^? C»?C9? C0? 6^ «4^. 65 65 OOOO 
C? €? бз бз Б бз срср Стр 6^ езез 65 ез €^ 


$ 0.80 $ 070 
$17.95 $15.95 


$ 7.50 $ 6.00 


GOLD 5-100 CONNECTORS 
SOLDER TAIL PRICE 


1-9 10-24 25-99 100-249 


3.20 2.90 2.50 2.20 
WIRE WRAP PRICE 
1-9 10-24 25-99 100-249 


4.00 3.75 3.50 3.25 


Part No. 
$100 STG 


Part No. 
$100 WWG 


4096 ВІТ (1024х4) 30üns 
LOW POWER STATIC RAMI ow POWER STATIC RAM 


nee ewe =\ 
МАЕ 7 
Cover, Head 


1.90 $ 1.70 


| "а = 


2016P3 


2708 $8.50 EA. 
450ns 8K 8/532.00 


2716 511.95 ҒА 
8/548.00 


450ns 5 Volt only 
5257-3L 


16 K EPROM 
2114-3L (TMS 4044) 
4096x1 300ns 


B/530** 
100 + 53% 


8/550% 
100 pcs. + 5475 


TRS-80/APPLE 


MEMORY EXPANSION KITS 


4116’s RAMS 
from Leading Manufacturers 


g(16Kx1 200ns) 7, 


$9400 ae 


NT $3.00 FOR m JUMPERS 
FOR TRS-80 KEYBOARD 


4116's 100 pcs & UP $2.75 each 
1000 pcs & UP $2.50 each 


PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 


kifog h 
ъ x | 
hax -- Мы. 


TSOGAR. 


GOF-IBAR46 


• Inductively isolated grounds 
• Sockets individuallytilter isolated 
• Each socket isolated from power 


LIST PRICE 5709695 
SALE PRICE 53995 


6 OUTLET 
MULTI USE 
CORD REEL 


SH. WT. 5 LBS. 
қ THE CONVENIENCE ОҒ 

AN EXTENSION CORD AND POWER 
DISTRIBUTION PANEL IN ONE 
COMPACT, SELF-STORING UNIT! 


SIX GROUNDED 3-PRONG OUTLETS! 

7 M (22 FT. or 50 FT.) 14 GAUGE, 
3-CONDUCTOR POWER CORD - RATED FOR 
INDOOR/OUTDDOR USE! 

CIRCUIT BREAKER FOR SAFETY'S SAKE — 
GUARDS AGAINST OVERLOADS ABOVE 10 
AMPS 

INDESTRUCTIBLE SPACE-AGE PLASTIC CASE 
DESIGNED FOR YEARS OF HEAVY USE! 


GOF-CR21 22 Ft. -5 165. ......... $24.95 
GOF-CR50 50 ft. - 10 165. ......... 


м. 
ee j 


PRIORITY ONE ELECTRONICS 
9161-B DEERING AVE. e CHATSWORTH, CA 91311 


Terms: U.S.; VISA, MC, BAC. Check, Money Order, U.S. Funds Only. CA. residents add 6% Sales Tax. 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 


3 Ibs.. 


plus 25¢ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in 


case...please include your phone no. Prices subject їо change without notice. We will do our best to 
maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD. not exceeding 


$700.00 per oz. 
Sales Prices are for prepis 


i orders only. Credit Card orders wili be Charged appropriate freight. 


Circle 320 on inquiry card 


MOVING SALE 


THE EXPANDABLE 1+ 


rw AN Lj 
a 


THE UNIVERSAL ІЕЕЕ-5100 


DYNAMIC MEMORY CARD 


THE EXPANDALBE 1 TM 64K Dynamic Ram board | 


provides your S-100 system with 64K of reliable, high- 
speed dynamic RAM. Compatible with most of the та: 
jor 8-100 systems on the market, including those with 
front panels, it supports DMA operations and requires 
no Wait states with current microprocessors. 
e User expandable from 16 to 64 К 
s 20r 4 MHz operation 
* North Star compatible 
“ Cromemco Compatible 
* Designed to IEEE proposed S-100 bus standards 
e Supports IMSAl-type front panels 
e Operates with either ап 8080 or 2-80 based 5-100 
system, providing processor-transparent refreshes 
with both 
* Bank-select system allows system memory ехрап- 
sion and is compatible with Cromemco products 
e Bank select port's address is jumper selectable 
е Any 16K block сап be made bank-independent 
е All 64K сап be made bank-enabled on power-on and 
reset 
ғ Configuration as a 16K, 32K, or 48K board without 
the removal of RAMs 
• Fully buffered address and data lines 
г Fail-safe refresh circuitry for extended Wait states 
* Board configuration with reliable, easy-to-configure 
Berg jumpers 
e Supports DMA 
• Jumper-selectable Phantom input 
* Uses Popular 4116 RAMS 
* Assembled & tested 
е All ICs in sockets 
* Power supply: Unregulated +8, + 16, and ~ 16 volts 
Maximum power draw: 400 mA at + 8 volts 
175 mA at + 16 volts 
5 mA at — 16 volts 
Dissipation: less than 8 watts 
е Temperature: 0 to 70 degrees Celsius 
* Humidity: 0 to 90% noncondensing 
е PC Board 
• ҒН-4 glass epoxy 
• Solder mask on both sides 
• Gold-plated connector fingers 
e Silk screen component outlines, reference numbers, 
and part designations 


PRI-EXP1-16 
$299. 


Factory Assembied and Tested 16K Board. For addi: 
tional memory order 1 set of 8 4116's at the left for each 
additional 16K. PRIORITY ONE ELECTRONICS can sup- 
ply the board A&T populated to 32K, 48K, or 64K at addi- 
tional cost. see our catalog or call for pricing. 


Cioncis’s Ciecuit Cello 
uoc AES 


| * 144 expression vocabulary 


* Assembled and Tested 
* Complete Documentation 


| * Connect to a speaker or Power Amplifer 


* Plugs into Apple 1! 
* Plug compatable with TRS-80 Model 1 


| * May be adapted to run on the S-100, H-8, or any 


parallel part, 
MMI-94VOAPL For use with APPLE II. or 
modified to run with other 
parallel parts 
TRS-80 Mode! | compatable, 
complete with interface cable 
and AC Adapter. less 
enclosure 


OUR PRICE 
$149.00 
$189.00 


MMI-S4VOTRSI 


луу HNO HOVLAG 


ORDER TOLL FREE 1-800-423-5922 CA., AK., НІ., (213) 709-5464 


VISIT OUR GIANT NEW RETAIL STORE 


SCOPE SALE |EPSON MX-80 
PRINTERS 


OUR LOWEST PRICES 
OF THE YEAR! 
HITACHI 


Hitachi Denshi.Ltd. 


Single and dual trace, 15 thru 100 MHz. All high sen- 
sitivity Hitachi oscilloscopes are built to demanding 
Hitachi quality standards and are backed by a 2-year 
warranty. They're able to measure signals as low as 
ImVidivision (with X5 vertical magnifier). H's a 
specification you won't find on any other 15 or 30 MHz 
scopes. Plus: Z-axis modulation, trace rolation, front 
panel X-Y operation for all scope models, and X10 
sweep magnification. And, 30 thru 100 MHz 
oscilloscopes offer internal signal delay lines. For ease 
of operation, functionally-related controls are grouped 
into three blocks on the color coded front panel. Now 
here's the clincher: For what you'd expect to.pay more, 
you actually pay less. Check our scopes before you 
decide. All scopes complete with probes. 


Hitachi... The measure of quality. 
HITV302B 


30MHZ List $995.00 
DUAL TRACE SALE $819.00 
OSCILLOSCOPE 


be sync-separater circuit 
Mus “sensivily tmV/div 


e. be magnifier 

(10 times) 
2-ахі5 input 
{intensity modulation) 
Signal delay line 
Complete with 2 probes 
CHI. СН2, DUAL. ADD. 
DIFF, Vertical 
Deftection Mades 

e X-Y operation 
e Trace Rotation 


HITV152B DUAL TRACE 15MHZ (no delay) 
List 3735.00 SALE $629.00 


HIT-V352 
35MHz DUAL TRACE 
WITH DELAY 
LIST PRICE: $1150.00 
SALE PRICE $950.00 

Economically priced 

dual trace oscilloscope 
Square CRT with internal 
graticule (illuminated scale) 
High-accuracy voltage axis & 
time axis set at + 3% (certi- 
fied a! 10° to 35°C) 
High-sensitivity 1mV/div 
Low drilt 

2 Year Warranty 


50MHz & 100 MHz 
DUAL TRACE WITH 
CALIBRATED TIME DELAY 


HIT V5508 HIT V1050 
50MHz with 100MHz with 
3rd TRACE ord & 4th TRACE 
TRIGGER VIEW TRIGGER VIEW 
LIST $1745.00 LIST $2390.00 
SALE SALE 


$1495.00 $1995.00 


The HITACHI V550B (50mHz) and V1050 (100mHz) of- 
fer all the capabilities you might expect from a lab 
grade oscilloscope. Capabilities such as 3rd trace trig- 
ger view, a bright 6" square CHT. and a max. sweep rate 
of 2ns/div (V1050) 5ns/div (V5508). Also, features you 
тау not expect like, sensitivity of t1mv/div (V550B) 
.5ту/діу (V1050) @ 10mHz, automatic focus correction. 


HIT-V202 


20MHz DUAL TRACE 


LIST PRICE: $850 
SALE PRICE: $775.00 


Dynamic range 8 div. 
TV sync-separator circuit 
Built-in signal delay line 
(V-352) 
X-Y operation 
* Sweep-time magnifier 
(10 times) 
e Trace rotation system 
* Fine-adjusting, click-position- 
ing function . 


Among its features, the MX-80 prints 96 ASCII, 64 
graphics and 8 international character in tack-sharp 9x9 


, matrix. It prints bidirectionally at 80 CPS with a logical 


seeking function to maximize all of these capabilities. 
And it has the world's first disposable print head, with a 
life expectancy of over 50 million characters. When it 
wears oul, justsnapit ouland throw it away! А пемопе 
costs less than $30, and you can install it 
yourself... with one hand. 


The most revolutionary thing about he Epson МХ-80 
isn't the bidirectional printing or the logical seeking 
function. It isn't even the disposable print head 
-although that's pretty revolutionary. The most revolu- 
tionary thing about the MX-80 is the price. 


EPN-MX80 MXBO Tractor Feed 
Sal Price $475.00 
$525.00 
$575.00 
$575.00 


© edot 


S-100 COMPATIBLE PLUGBOARDS FOR INTERFACE, 
MEMORY EXPANSION, EXPERIMENTATION 


EPN-MX80V2 
EPN-MX80TF 


MX80 with Graphics option 
MXBO with both tractor and 
Iriction teed 

MX80 with high density 
graphics aption 


EPN-MX&2 


.--- 
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| VCT- 8800V 
Universal Microcomputer/processor 
plugboard, use with S-100 bus. Complete 
with heat sink & Hardware. 5.3" x 10" х 1/16" 
1-4 5-9 10 - 24 
$22.48 $20.37 $18.26 


| VCT- 8801- 1 
Plain no etched circuitry except contacts. 
Produces maximum flexibility. 
1-4 5-9 10 - 24 
$15.67 $14.24 $12.82 


PRIORITY ONE ELECTRONICS 
9161-В DEERING AVE. е CHATSWORTH, CA 91311 


From the power supply through the sturdy chassis, ТЕ! 
constructs and assembles each mainframe with great 
care. Every TEI mainframe utilizes a constant voltage 
transformer (CVT) which delivers clean, regulated power 
at the proper level, reducing the heat in the computer 
cards. The output voltage on the transformer remains 
nearly even with the input voltage varying from approx- 
imately 85V to 140V. This means the mainframe will never 
notice voltage variations or even a brownout. It also pro- 
vides 100 dB noise rejection to protect! the computer from 
voltage spikes and line noise. 


No need for a dedicated line or expensive noise filters. 
TEI was the first manufacturer to offer the CVT in it's 
complete computer product line and is still one of few 
manufacturers to offer the CVT as standard equipment 


TEI 22 slot and 12 siot mainframes offer a S-100 mother- 
board which is grounded, shielded and actively terminated 
tor high speed operation now or for later upgrading. Each 
mainframe is shipped completely assembled. tested and 
burned in, with fan, washable filter, all connectors and card 
guides. Rackmount models are available in both 22 and 12 
slot mainframes. The combination of the lowest noise bus. 
a regulated CVT power system and a rugged chassis 
produces a mainframe without equal. 


LIST 
PRICE 
$685.00 
$845.00 
5800.00 
$945.00 


OUR 
PRICE 
$615.00 
$760.00 
$720.00 
5850.00 


5-100 MAINFRAMES 
TEI-MCS 112 12 Slot Desk 
TEI-MCS 122 22 Slot Desk 
TEI-RM 12 12 Slot Rackmount 
TEI-RM 22 22 Slat Rackmount 
Shipping Weight: Оп 12 Slot Mainframes 35 Lbs 

On 22 Slat Mainframes 50105. 
12 slot; +8V © 17А, +16V © 2А; 35 165. 


22 slot; +8V @ 30A, +16V @ 4A; 50 ibs. 


Shipping Weight: On 12 Siot Mainframes 40 Lbs 
On 22 Slot Mainframes 55 Lbs 


= 


S-100 MAINFRAME WITH 12 SLOT 
MOTHERBOARD AND CUTOUTS FOR 
3 5%" FLOPPY DISK DRIVES 
WITH INTERNAL POWER CABLES 


LIST OUR 

PRICE PRICE 
TEI-TF12 12 slot desk 695.00 625.06 
TEI-RF12 12 slot rackmount 795.00 715.00 

DUAL 8” DISK DRIVE CHASSIS 

For Shugart 800/801R LIST OUR 
with internal power cables provided PRICE PRICE 
TEI-DFDO Desk Top 669.00 599.00 
TEI-RFDO Rack Mount 819.00 749.00 
“Priority 1 Electronics is a master stocking 
distributor for T.E.l. Dealers & O.E.M.'s. Call for 
quantity pricing. i. 


Terms: U.S.: VISA. MC. BAC, Check, Money Order. U.S. Funds Only. CA. residents add 6% Sales Tax ч 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for ihe Insi 


3 Ibs.. 


plus 25¢ for each additional pound, Orders over 50 Ibs. sent freight collect. Jus! in 


case...please include your phone no. Prices subject to change without notice. We will do our best їо 
maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding 


$700.00 per oz. 


Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 


Circle 320 on inquiry card. 
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ORDER TOLL FREE 1-800-423-5922 CA., AK., HI., (213) 709-5464 


””” 


Ж” ce ierit M 
Three parallel, one serial О board 
QV 5100 ROM GBT-150A c fit amete Rio $219.00 
PB PROM PROGRAMMER i SSM GBT-150C csc an + Фтәззгтаегеева » $298.00 
programs 2708 or 2716's, operates MULTI I/O - MORROW DESIGNS 
as а “К/8К EPROM board as well. Three Serial, Two parallel 
SSM-PB1K Kit....... 9179.00 MDSMB3200 AET oem memes e». ) 9409.00 
SSM-PB1A AST ...... $239.00 eS ж DESIGNS 
Two serial І/О, four parallel i/O 
ECONOROM 2708 - GODBOUT Д М 
16K x 8 EPROM Board using 2708, Power оп MDSSB TP ai IAM port, one strobe port — 
jump to any 256 byte - ЖҚС ае А Ы 
GBT 1250 Joy: p pote cm $85.00 I/02 - SSM 
GBT 125A А&Т.............,.„ ИЕ) One parallel input, one parallel output, proto work 
GBT 125C < _ — ee ....... 9175.00 — - area Жалт 
S-IOO DISK CONTROLLERS SSMIO2A Д@Т...................,., іш 
DISK 1 - GODBOUT 1/04 - SSM 
DMA, Soft Sector, Controls 8" or 5%", Two serlal I/O, two parallel I/O 
CAPD айына даал SSMIO4K нта SOME ЗЫ 
GBT 171A АФТ......24.2....2...... 345000  SSMIO4A г. Mose. а ... 5260.00 
GBT 171С 2. Лу РИУ $555.00 
GBT CPMBO CP/M 22 for 280/8085 with -SSM 
Manuals & BIOS 8" S.D. disk 5175.00 Music synthesizer board 
GBT СРМ86 CP/M for 8086 with manuals SSMSBIK Kit ..... I ...... 9249.00 
8 BIOS 8" 5/0 disk......... $300.00 pie 557 I ТСТ ТИИТ тео 
2422A - CA. COMP. SYST. S оЙмаге.......... а «Ж» ; 
МО Mapped, controls 8" ог 5%", single S-IOO VIDEO BOARDS 
or double density SPECTRUM - GODBOUT 
CCS-2422 A&T with CPM 2.28" S.D.... $375.00 Color Graphics board with Parallel 1/0. 
DISK JOCKEY 1- MORROW GBT-1440 BER. REE eite . $299.00 
Single density disk controller with GBT-144A at. ARP $349.00 
serial І/О, controls 8" GBT-2D Sublogic Software......... $ 35.00 
5-100 CPU MDSDJ1108 A&T renee ee *ebhouaane Фоа $219.00 VE ü 3 5.5.М. 
DISK JOCKEY 2D - MORROW 80 x 24 or 48 character video display Memory Mapped, 
CPU-Z - GODBOUT МО раната 8", ет le or жолын Keyboard port — 
4 р, ; j ouble density, seria SSM-VB3K24 Н 680х24................. 359. 
as ave 2 GPU:24 -Bit Addressing MDSD J2208 ДТ SL IET TT TER SSM-VB3A24 АТ 80x24.......... 2e. $450.00 
GBT 160U — UnKit.............. 5225.00 DISK DRIVES SSM-VB3K48 Kit 80х48................. $425.00 
GBT 160A А4Т............... $280.00 SSM-VB3K48 А8780х48................ $495.00 
GBT 160C CSC 36 MHZ,...... $375.00 | SOM - SHUGART | SSM.VB3UP Upgrade Kit $ 50.00 
Single sided double density most popular 4” drive an ee . 
DUAL PROCESSOR 8085-8088 - GODBOUT SHUBOIR $425.00 ea. or 20r more. .... $410.00 VB2 - SSM 
А ei eng а м 16 Bit Powerwith а standard SHUSABOIRM Manual for 80IR drives..... $10.00 — //O Mapped Video aaah, we Parallel Keyboard port. 
GBT 1612U — UnKlt.................... $295.00 рт-8 - ӨШМЕ МӘК КИ............. 
СВТ 1612А EN .......... sess. 5399.00 Data track 8 double sided, double density POR EAM yn gre ae eom 
GBT ЖБ — O80. .,........ 4..»...... $498.00 ОМЕ-0ТВ $625.00 ea. or 2ог more..... $600.00 'VBIC.SSM — à 
ea. ы 
BOARD WITH 8085 ONLY Memory Mapped Video Board 64x16 character display 
GBT 161U ШШКЙ..............„.... SR DISK CABINETS or 64x16 graphics dislplay 
GBT 161A A&T. *""enbpyoeveotonanu **as929225 $305.00 улоо - VISTA SSM-VBICK Kit "sS eM $169.00 
GBT 161C С5С...... err ee : . 5399.00 Dual 8" те med d m power supply. SSM-VBICA РР" .... $229.00 
2810 280 CPU-CA. COMP. SYST. ack or Desk Mount 
2/4 MHZ 280А CPU with RS232C Serial 1ГО Port VIS-V100. ......... ako. ipn Lecce sess $895.00 5-ОО MOTHERBOARDS 
А : SINGLE 8" - Q.T. MOTHERBOARD - GODBOUT 
complete with Monitor PROM for 2422 DIsk Controller ы T : : Active terminati 6-12-20 slot 
CCS 2810 г. Ойнай 5280.00 Single 8" cabinet with power supply шегенің T 
чы: . рынын ОТС-00С8................................$195.00 — GBT-153U Unkit 6 5101............... 5 89.00 
CB2 280 CPU » 5.5.М. ” CABINETS Ж VITA GBT-153A A& T 6 slot + аз ез оз яо =з э а э б «а $119.00 
2/4 MHZ will accept 2716, or 2732, or RAM VIS-9801 Single 5" with PS 7500 81-1540 Unkit 12 510!.............. $129.00 
RUN/STOP and single step switches 9 " ingle S" wit = GN is 3 GBT-154A ЖАТ ТЕЖЕУ... елес. 5149.00 
SSMCB2K EN $260.00 VIS-98 Dual 5” with Р.5.......... 895.00  GBT-155U Unkit 20 Slot.............. $174.00 
"з эз оо а э ө е "чв924%4шғеаеө а» 310. 0 S-IOO DISK SUBSYSTEMS ОВТ.155А ABT ЖЫӘГ»............. $189.00 
SSMZ80M SSM 280 Monitor. EE XE $89.00 DISCUS SINGLE SIDES MORROW WUNDERBUSS - MORROW DESIGNS 
СВІА 8080 CPU - 5.5.М. 8" DBL Density drives with cabinet, power supply Active termination, 8-12-20 slot, 
8080CPU, 1K RAM, Holds 1 2708, controller, with CP/M 2.2 and Microsoft Baslc peripheral power outputs 
1 8 Bit parallel input port. MDSF 1218 Single Drive System....... $950.00 (5У@ 1А, 12V @ 500та, - 12V @ 500та) 
dece ho PET — гли MDSF1228 Dua! Drive System......... $1598.00 MDSO800K Kit 8 slot по connectors.... $ 54.00 
-—— us XE ........ 9225.00 DISCUS DOUBLE SIDED - MORROW MDS1200K Kit 12 slot no connectors... $ 65.00 
SSM8080M SM 8080 Monitor... .... ... $59.00 8" DBL Density/sided drives with cabinet Power MDS2000K Kit 20 slot no connectors... $ 76.00 
S100 RAM supply controller, with CP/M 2.2 and Microsoft Basic М050800Л A&T 8 іо/................ $129.00 
64K STATIC RAM - GODBOUT MDSF 2218 Single Drive System....... $1198.00 — MDS1200A &Т............... e... $149.00 
RAM 17, 10 MHZ, 2 Watt, DMA Compatabte MDSF2228 Dual Drive System......... $2190.00 MDS2000A "EJ | a ous „ийил . $199.00 
GBT-175A48 А&Т 48K........ өтелетін $950.00 MB HARD " SILENCE + - GT COMPUTER 
GBT-175C48 CSC 48К..,..,.,.,....... $1050.00 НЧИ... 2. RD DISK е MORROW hand 6, 12, and 18 slot, very high crosstalk rejection, 
GBT-175A64 А&Т 64K......... ees 1999500 —— disk complete with cabinet, PS. Controller, СРМ 2.2 LED power Indicator, operation up to 14MHZ 
GBT-175C64 CSC 64К................. $1395.00 " dnd Airos oTr Ene i i QTC-MB6BB 6 slot bare board.......... $ 25.00 
64K DYNAMIC RAM - CCS MDS-M26S 26 MB Subsystem List...... З. Seta tia i 
4 MHZ, on board refresh, DMA compatable, SALE QTC-MB12BB 72 slot bare board. . ...... . $ 30.00 
24 bit address. % CENE s i 
CCS-2065A A&T $599.00 QTC-MB 12K ГОЛЕМИ ШЕ........... ex. $ 70.00 
TE "ie 32227775, x$3950.00 x QTC-MB12A  12slotA&T............... $ 90.00 
"Herod Ey т Н асве " QTC-MB18BB 78 slot bare board...... "— S р 
) yte bloc sable, QTC-MB18K TE SIOL CREME . 
бвтлеаде 72/55 16, 24, or 32K SAVE $1,045.00! QTC-MB1BA _ 788/о01А&Т............... $140.00 
8 е А 16K . зоо oe oe тч ө.47. 5319.00 
GBT-164C16 CSC 60000” 1777 $418.00 MICROPOLIS S-IOO MISC. 
GBT-164A24 ABT ee... .... $449.00 Prlority 1 Electronics is the worids largest distributors СКО17 ACTIVE TERMINATOR-GODBOUT 
GBT-164C24 CSC 24K.......... eee... $539.00 of MICROPOLIS disk sub systems GBT-106U EU E. тома ile $ 34.95 
СВТ.164А32 А&Т 32K....... ПО ШОТАДВ S-IOO I/O BOARDS 2520 - CCS 
GBT-164C32 GSC 32K........ ......... 91720:09 SYSTEM SUPPORT 1 - GODBOUT Extender/terminator, Active and/or passive 
32K STATIC RAM - CCS Serial port (software prog baud), 4K EPROM or CCS2520AK EM ..... ....ы.в.ше...... $ 59.00 
4 MHZ, Bank select, 8/16 bit data RAM provision, 15 levels of interrupt, real time clock, EXTENDER/LOGIC PROBE-MULLEN 
CCS-2032 LUE, ee еліп ы е ТҮТЕП ee $295.00 MUL-CK004 КИ................. sess $ 59.00 
16K STATIC RAM - GODBOUT , ПКТ.......44........... . ОВ! VECTOR JUMP - SSM 
4 : GBT-162A FER ооо зоосоо воо “Dea қ 
НАМ 14, 10 MHZ, 24 bit addressing GBT-162C CSC $460.00 with prototyping area 
GBT-143A A&T 16K................. $199.00 GBT-9512 Math CHip................ $195.00 SSM-OB1K 2E ER UT. ......... il. 
- GBT-143C OOG THE... leere ... $399.00 MPX CHANNEL BOARD - GODBOUT SSM-OB1A Z2ST...... РОР" ,. $ 90.00 
16K STATIC RAM - CCS МО Multiplexer, using 8085A-2 cpu on board CLOCK CALENDAR-QT COMPUTER 
4 MHZ, 8/16 bit data, bank select GBT-166A 5 ee $450.00 seconds to leap year, on board battery back-up 
CCS-2116A ЖҰТ О. aem 2... $299.00 GBT-166C POD ——— Зд ндо ууу $550.00 QTC-CCSBB bare oC. лоо... i e 
8K STATIC RAM - GODBOUT INTERPACER I - GODBOUT QTC-CCSK г — Ты жуу “....ша:а- 100. 
Econoram it 2MHZ, 8K, Мо doubt, the most Two Serial I/O QTC-CCSA 1 ee sure $150.00 
popular S-100 RAM ever built. m AT t 5219.00 — QTC.CCSD App program (5¥%" disk... $ 10.00 
GBT-114U Unkit 8K $99.85  GBT-133C t MM .... $298.00 QTC-CCS8D ^ App program (8" disk)...... $ 12.00 


Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 
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se PRIORITY ONE ELECTRONICS 
pis no „ЯЙ 0161-В DEERING AVE. e CHATSWORTH, CA 91311 


MC, BAC, Check, Money Order, U.S. Funds Only. CA. residents add 6% 

ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 Ibs., plus 25€ for each additional pound. 
“ Orders over 50 Ibs. sent freight collect. Just in‘case... please include your phone no. Prices subject to change without notice. 
We will do our best to maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding 


Circle 321 on inquiry card. 


Sales Tax. MINIMUM PREPAID 


ANOTHER FAMOUS 
PRIORITY 1 ELECTRONICS 


TRUCK LOAD PURCHASE 
10 = 16K A&I STATIC S-100 RAM FROM 


yo Roa 
3 $349.00 


| $199. 00 


The RAM 14 provides 16K X 8 of reliable, totally static RAM storage. Conforming fully to the {EEE 696/S-100 bus 
standard, RAM 14 not only provides 24 address lines for 16 megabyte extended addressing capability, but also in- 
cludes a number of features you would only expect to find in memory boards costing considerably more. Here's a 
partial listing of what makes RAM 14 your best choice! 
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* Operates up to 10 MHZ (90 ns RAM Chips) e ideal for multi-user installations. 
e Assembled & Tested е Board is addressable as one 16K x 8 block on any 4K 
е Meets or exceeds all IEEE 696/S-100 specifications (including boundary. 

timing). Switch selectable PHANTOM disable and write protect. 


e Fully static design eliminates the timing problems associated 
with dynamic memories. 

e Switch selectable choice of 24 address lines conforming to 
the [EEE 696/S-100 extended addressing specifications, or 16 
address lines as used in older S-100 systems. 


ompuPro 


4- 5 Volt operation (requires no other supply voltages). 
Low power operation (900 mA typical, 1200 mA maximum). 
1 year Factory Warranty. 


„. 09000; 


ELECTRONICS 


Circle 321 on inquiry card. 


PRIORITY ONE ELECTRONICS 
9161-B DEERING AVE. е CHATSWORTH, СА 91311 


Terms: U.S.; VISA, MC, BAC, Chack, Money Order, U.S. Funds Only. CA. residents add 6% Salas Tax. 

MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 

lbs.. plus 25€ for each additional pound. Orders over 50 Ibs. sant freight collect. Just in casa...please in- 

^ clude your phone no. Prices subject to change without notice. We wil! do our best to maintain prices 
thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding $700.00 per oz. 
Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 


NOW 
AVAILABLE... 


WIREMASTER 


A COMPILER FOR HARDWARE 


е WIREMASTER is a software tool to aid in the design. 
layout, and construction of electronic hardware. It is 
intended primarily for wire wrap, though it is also highfy 


expand your 


HEATH/ZENITH- 89 


with high resolution 


GRAPHICS 


| | The XCEL™Model 89 Graphics Unit 
512 x 256 pixels 
Displayed on the 89 


Fee ри , &rror-checking. and trouble-shooting | С om p | et e 
Real Estate Analysis 
Software 


ә Inputs are easily derived directly Irom the schematic 
diagram and fed to WIREMASTER in a CP/M* text file. 
Outputs include a network map thal graphically shows 
all pins and wires, a wire list sorted by lengths and " z 
levels, aparts list, wrap count and continuity checklists, including: 


plus signal and pin cross-references. 5 Property listing data base 

e Investment profit/loss schedule 
e Property management system 
e Financial analysis 

е Appraisal package 


* The resulting information is then used for PC board 
layouts, error-checking. wiring, component-stuffing. 
and system-debugging. This forms a complete and 
easily updated documentation package. Although it runs 
on small computers, WIREMASTER can handie large projects. 


ә WIREMASTER runs оп апу 7801 CP/M system of 47K 
or larger. including TRS-80t Model I| and Apple ма SoftCard§. 


Optional Support Software 
- Symbol -3D 

- Graphs -Surface 
-Terminal Emulation 


prices start at $850 plus tax and delivery 


REG DEVELOPMENT 
AREL сояровлтом 
1445 Koll Circle, Suite 111, San Jose, CA 95112 


(408) 947-1101 
{call 800/555-1212 for our toll free number) 


Round-Robin Software 
P.O. Box 728 


Complete Package— $150, Manual only— $5 
Cedar City, Utah 84720 / 


AFTERTHOUGHT ENGINEERING 
7266 Courtney Drive т" 

San Diego, California 92111 ig | 
(114) 279-2868 Apple, FRS-80, Commadore 


Trademarks. "DigwalResearch 17100 Палау Corp $Microsolt Dealerships Available 


Circle 341 on inquiry card. Circle 383 on inquiry card. 


Circle 11 on inquiry card. 
NEED DISKETTES? 


А М Call free (800)235-4137 


For ATARI 3M 


Get the most from your ATARI 400. 
Memory expansion to a full 48K is now BASF 
MEMOREX 


!! REAL TIME !! 


The TIME MACHINE from ALPHA OMEGA COMPUTER 
SYSTEMS isn't just anotherdigital clock chip surrounded 
by interface circuitry, It's an intelligent microcomputer 


based peripheral device. 


The TIME MAGHINE communicrtes with your computer 


via a serial 1/0 port at auser selectable data rate between 


possible with our 48K Board, Expand 
your ATARI 800 with our 32K Board. 


48K Board $299 
32K Board $199 


INTEC 


Suite # 111 e PACIFIC 
3387 Del Rosa Ave. North EMEN 
San Bernardino, CA 92404 


San Luis Obispo. 
(714) 864-5269 cal 


93401 (In Cal call ALPHA 
(805) Side жы OMEGA comeurin SYSTEMS, tuc. 
CA residents add 6 percent tax 
ATARI is trademark of ATARI, Inc. 


300 and 2400 baud. RS-232, RS -422, or current loop 


communication may be used. 


Battery protection against pawer loss is included. The 
TIME MACHINE autornatically cornputes day of the week 
and leap year. Buffered output pulses at one second, one 


mi ute, and one hour intervals are provided. 


Dimensions are 2.5 x 4.75 x 7,5 inches. Batteries, 


power supply, and comeram goelion сайма are included. 


Price is only $450 ѕігюіе fot and quantity discounts are 


available. Oeater inquiries invited. Off the shelf delivery. 


P О. Вох ?27 7 Corvaita. Oragon 97320 


млд, & 2 оздыр» еб сөзге other «OO» 
(503) 754-1911 


Circle 183 on inquiry card. Circle 298 on Inquiry card. Circle 17 on Inquiry card. 


A NEW WIRELESS AC REMOTE CONTROL AFFORDABLE 


ATARI, OWNERS 
SCREEN PRINT INTERFACE 


Obtain hardcopy of any screen image (graphics and / or 
text) on either а TRENDCOM 200 or IDS 440 Paper 
Tiger printer. Simply attach the supplied parallel printer 
coble and lood the soffwore from cossette (may be 
transterred ta Disk). Obtain a “рісіше” of the screen 
on your printer under direct (CTRL?) or program (XIO) 
control. Warks in all graphics / text modes as well as 
LPRINT and LIST “P:” 


Only 5 4 39 


Parallel Printer Interface for the 
ATARI 400 / 800 
Connects to controller jocks 3&4 works with BASIC /DOS/ 
ASSEMBLER Three printer connectors available: 
ATARI 400 ! 800 

TRENDCOM 100 ! 200 AA4P-4  A8P-1 
CENTRONICS 7301737 А4Р-2 ASP-2 
CENTRONICS 36 РІМ" A4P-3  AB8P-3 
CA sales add 6% tax 

$ & © 1 95 


MC / VISA accepted. 
* Fits oll other parallel Centronics plus Anodex, Bose 2, 
Epson, Comprint and Microtek. Order b y port number, 
ATARI is arecognized trademark of ATARI, Inc. 


AACROTRONICS, inc. © 


1125 N. Golden State Blvd. / Suite G 
Turlock, CA 95380 (A) (209) 667-2888 / 634-8888 


Circle 215 on inquiry card. 


INTERFACE for the Sears and BSR X-10 home 
control system. Use your present TRS-80 Level 
ІІ, Apple И or $100 computer to provide com- 
plete home security through control of lights, 
appliances and motors with a few simple BASIC 
commands. 


As featured in: 
“COMPUTERIZE A HOME" BYTE, January 1980 


BusyBox- Assembled & tested 
For TRS-80 .. $109.95 
For S100 .... 119.95 
For Apple 1/...114.95 
Realtime control 
| sof ware — TRS-80 19.95 
To order call (516) 374-6793 $: ; й 
or write: The MicroMint Inc. i 
917 Midway, 


Woodmere, NY 11598 BUSY BOX 
DEALER INQUIRIES 


INVITED 


Here at KLOFOX , affordable is not 
a motto , it's away of doing business. 
Prices start at $1695.00, for a single B" 
drive system. 

All systems feature а single toard 2-80 
CPU ( NO BUSS HEADACHES ), runs CP/M 2.2 
( BIOS INCLUDED ), reliable SD recording, 
64K bytes of RAM, four channel CTC , and 
either an 80 x 24 full-featured video 


interface or a two channel serial inter- 


face. PLUS a six month full warranty’. 
OPTIONS: 

2 Channel parallel interface- add $29.95 
Both serial & video interface- add $95.95 
Single to dual drive conversion kit with 
drive and necessary hardware- add $495,00 


All options may be installed by customer. 


KLOF OX 
PO BOX 393 
SAN LUIS OBISPO, CA 93408 
(805) 541-0384 
"CP/M is a trademark of Digital Research. 


"Only 90 days on drives, 


Circle 199 on inquiry card. 
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16K Statıc Ran Board from Memory Merchants 


° Low power 16K Static RAM (2114) 


e Extended address - 24 bit e Runs with: 
e Four independent 4 K blocks 2 Mhz 8080, 4 Mhz 280, 5 Mhz 8085 


One of the 4K has “windowing” capability — any or all of the 
IK sub-blocks may be removed from the memory block. 


SPEED: 
300 ns low power 2114 1Kx4 static memory chips. Compatible 
with 4 Mhz 280, 5 Mhz 8085, and 2 Mhz 8080's. 


e Bank select logic 


POWER: 
5v. (nominal ВУ on S-100 bus) 


ORGANIZATION: 


Dip switch selection allows independent placement of any of 
the 4K blocks to any 4K boundary. 


Dip switchcontrol of windows. 
BANK SELECT: 


DIP switch array allows bank select portto be placed anywhere 
in І/О space. Jumper slide allows complete flexibility in 


DESIGN FEATURES: 
Low power Schottky TTL circuitry. All input and outputs fully 
buffered. Meet specifications of IEEE 696 (S-100 standard). 


CIRCUIT BOARD: 
Highest quality FR4 epoxy glass material, solder mask, legend. 
Fully socketed. 


choosing enable/disable within bank select port. DIP switch Fully assembled and tested, with extended burn in. Serialized 


selection allows board to be enabled or disabled on power-on board. 
reset. 
WARRANTY 
EXTENDED ADDRESS: Estended warranty 6 months, no repair; instant replacement. 


Independent DIP switch allows board to be addressed in any 
of the 256 64K extended address pages. 


PHANTOM DISABLE/ENABLE: 
Via DIP switch. 


oniy $189 


The Best Prices and Deliveries 


SYSTEM DESIGN 


(Formerly Measurement Systems & Controls) 


64K Dynamic RAM 


DM6400 List $795.......... SPECIAL $599 
DMB6400 w/Bank Select Special 
|15:5995,................. SPECIAL $799 


Cromix adapter forabove........ TERT. $44 


1618 James Street, Syracuse, NY 13203 
(315) 422-4467 TWX 710-541-0431 


CALIFORNIA COMPUTER 
64K Dynamic RAM 


ONLY $499 


Circle 260 on inquiry card. 


Mini Micro Mart,lnc. 


pi data 
systems 
Ver coni qnd 289-ҒА 


List $2895 
OUR PRICE 


Z-89GA 
List $2595, Less Півк................ 

A-87 Two Drive 

Minifloppy System List $1195........ $989 


8" Two Megabyte Disk System 
E ol cb TETTE $3059 


formerly ITHACA AUDIO 
The new Series I| CPU Board features a 4 MHz 
Z-80A CPU and a-full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, inci. 
68cfmfan). DPS-1. 


CALL 


COMPLETE SYSTEM with InterSystem 64K 
RAM, 1/0 Board and double density disk 
controller board. Full 1-year warranty, 


CALL 


NEW! 
CROMEMCO 
SYSTEM ZERO/D 


A complete 64K Computer with Double 
Density Disk Controller ...... List $2995 


OUR PRICE$2945 


Companion Disk drive for above — 
Quad Density — Total of 780 Kilobytes of 
storage on the two drives. ..... List $1295 


OUR PRICE $1099 


Only $3644 for a complete 64K Disk System 


Mini Micro Mart, Inc. 


64K Doubie or Quad Density units available. Uses 
two Z-80 CPU's. Commercial-type terminal with 
12” monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, VO ports 
standard. Expandable with optional S-100 

interface. Comes with CP/MTM 2.2 operating Sys- 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 


w/64K Double Density, List $3495 .. $2869 
w/64K Quad Density, List $3995. .... $3395 


SG 


HEWLETT 
PACKARD 


HP-41CV 
$259, 


DYNABYTE 
DB 8/1 


ОВ & 164 — 64K HAM SYSTEM WITH 
Z80 CPU and 2 senal and раан | O, 


5 Disc. $2850 
List 54885, DISC SESS ТЎРА о ӨЕ; 


HEWLETT 
PACKARD pr. 85А 


CA >, 


Desk-Top 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders, Credit card and C.O.D., 2% higher. 
C.O.D. may require deposit. 


Computer 


List $295 


Computers, Disk Systems 
SUPERBRAIN 


Bv INTERTEC 


MORROW 


THINKER TOYS? 
DISCUS M26™ 


$4,199 


26 megabytes of 
formatted storage 
List $4,995 


THINKER TOYS® 
DISK SYSTEMS 
Nowincludes CP/M® 2.2 
Discus 2D, List 51486 .,............. $998 
Discus 2D, duai-drive, Lis! $1994 |. $1669 
Discus2 + 2, ABT, List $1549. ,, $1299 
Dua! Discus 2 + 2, АЯТ, List $2748. , $2299 


All Morrow floppy disks include CP/M’? 2.2 
and Microsoft Basic 80 


MORROW 


List $3695 
DISCUS M-10 OUR PRICE 
10M byt 
ieee 4 $3095 


NEW! CROMIX 


FROM CROMEMCO 
A New UNIX Like 
Disk Operating System, 


With true multi-user, 
multi-tasking capabilities 
—— OUR PRICE $249 


NEW! DOUBLE DENSITY 


CONTROLLER BOARD 
FROM CROMEMCO 


With built-in diagnostics 


16 FDC Controller, List $595 OUR PRICE $505 


— WRITE FOR FREE CATALOG — 


1618 James Street, Syracuse, NY 13203 
(315) 422-4467 


TWX 710-541-0431 
Circle 261 on inquiry card. 


Terminals and Printers 


data 


systems 
Z19 Video Terminal 


List $995 


OUR PRICE 


Limited Time 


Intertec 


NEW INTERTUBE III 


Listsoo ONLY $749 


12" display, 24 x 80 format, 18-key numeric 
keypad, 128 upper/lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user-defined 
control function keys, protected and unpro- 
tected fields. Line insert/delete and character 
insert/delete editing, eleven special line draw- 
ing symbols. 


TELEVIDEO TVI-912C 


ЖТ 


HING 
pir 


11515137 
1151157 


"rrt ло пи ж пз ша Р из iow! а 
ишп m m ла mo 
Ме amo ЛБ | 


Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. ‘С’ version features 
typewriter-style keyboard. List $950 


CALL FOR PRICE 


920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 
CALL FOR PRICE 


S5OL 81509717988... ..... CALL FOR PRICE 


HAZELTINE 


1410 w/ numeric keypad, List $900 ...... CALL 
1420 w/lower case and numeric pad.... 
1510, 21 - PEERS CALL 
1520, List $1650...., 


т=ш==“ 


10-120 


List $995 


, SPECIAL 


І0135 
5749 


IQ-140 List $1495 
SPECIAL $1149 


CENTRONICS 


PRINTERS 
NEW 730, parallel, friction, tractor ...... $599 
NEW 737 parallel, friction, tractor ...... $799 
779-2 w/tractor (same as TRS-80 Line 
Printer 1), 15191350 ...... 
704-9 А5232 180CPS. .. 
704-11 Parallel 180СРЅ . 


4 098 tov ы 9 rg. o 19 


то»; 


Terminal/Keyboard as well as 
RO Printer Only models available. 
CALL FOR PRICES! 


Circle 262 on inquiry card. 


1500 | 


PAPER TIGER’ 


IDS 445 PAPER ТШДЕР ............% 

IDS 445G PAPER TIGER 

Buffer w/ graphics option, incl. buffer . . 

NEW IDS 460/560 
QUALITY PRINTING AT MATRIX 
SPEED — LOGIC SEEKING 
PROPORTIONAL SPACING 
w/auto test justification 
NEW IDS PAPERTIGER 460 List $1295 . . 


. $789 


$1099 


NEW IDS PAPERTIGER 460G List 51394. $1149 


NEW IDS 5600 List 51794............. $1499 
ТИЗ-Әйреайе....................... 


ТІ-810 Basic Unit, $1895 . $1595 
TI-810 w/full ASCII (Lower case), vertical 

forms control, and compressed print. $1795 
TI-820w/lower case List $1995........ $1645 
TI-820w/full ASCII, forms control, 

compressed print ....... List $2150 . $1795 
TI-745 Complete printing terminal 

with acoustic coupler, List $1695.... $1399 


ANADEX 
DP9500 / DP9501 PRINTERS 


DP-9500, List $1650 .............. $1349 
DP-9501, List $1650 .............. $1349 
ANADEX pP-8000 

80-Col. Dot Matrix.. . , . 5849 


OKIDATA 
Microline 80 sı s599 ONLY $499 


Tractor Feed Option............... $109 
Бетерітетінбе.................... 5 99 
Microline 82 List 5/99 $679 
Microline 83 Lis! $1260 $1069 
AXIOMIMPI —.......... $699 
Epson MX-80 List $645 ....... $499 


Above prices reflect a 296 cash discount (order prepaid prior to shipment). Add 296 to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 


MiniMicroMart, Inc. = 


1618 James Street, Syracuse NY 13203 (315) uad TWX 710-541-0431 


ea 


Unclassified Ads 


FOR SALE: Diablo Senes 30 disk drive. power suppiy capable 
of powering dual Series 30s, power cable, Diablo C.E. manual 
covering the Series 30, and one disk pack; $650, VII ship. 
Alphanumeric printers, 2Vz-inch wide plain paper. 32 
characters per line, 2 lines per second, using Victor print head, 
on-board logics, power supply, and cabinet; 550. 5 V. 1 A 
power supplies; some have line Sw and power on LED, ail 
have RFI and line cord; $15. Dave Musii, 5709 W 50th St. Sioux 
Falls SD 57106. (605) 335-0944. 


W/ ANTED: Computer printer. Any type, but must work on 
the ТК5-80 Model Н. Mike Bryant, 4462 Old Stage Ка, Oregon 
WI 53575, (608) 455-4740. 


WANTED: Alpha Micro AM-IOO and AM-1OO/T processor 
boards. Alex Begin, 7335 Deep Run. 8irmingham MI 48010, 
[313] 642-7512. 


FOR SALE: Heath H-14 printer, serial RS-232 standard plus 
extra built-in parallel interface to connect to the TRS-BO expan- 
sion interf ace printer port. No special software needed. Used 
less than ten hours, excellent condition. $485. Mark Hansen. 
2315 S Canterbury, Lincoln NE 68512, (402) 423-0363. А885 
423-8086. 


UNCLASSIFIED POLICY: 


FOR SALE: Oynabyte D8 8/1 computer system with ZBOA 
processor {4 MHz], two serial and one parallel МО. and single- 
and double-density floppy-disk controller (will contro! double- 
sided Shugat or Remex| New, in original cartons with all 
documentation. Cost over 53400; first certified check for $ | BOO 
takes all, Paul Cagle, 1341 Dustin Dr. Apt 17, Yuba City CA 
95991, (916) 673-5021 after 6 PM. 


FOR SALE: Heath H-8 with 56 K programmable memory. 
H-B-4 seriat board, Heath proto board, НУ 7 dual disk, Soroc О 
120 terminal, IDS 125 printer, CAT Novation modem, Heath 
DOS, and HUG software. Complete system for $2500. Dan 
Woodhams, 9085 Alcosta 8lvd #379, San Ramon СА 94583, 
(415) 829-8792. 


FOR SALE: ТІ Silent 700 terminal with acoustical coupler. 
Elderly, but in fine working condition. Pirst certified check for 
$750 wins this prize. | wiil pay shipping. Ted Van Sickle, 6541 
Grand Cir, Brighton MI 48116, (313) 229-5531 


WANTED: Black-and-white or color monitor for use with 
Sinciair ZX80. Must be in good condition. Will pay up to $100. 
Mike Donahue, 125 S Kenilworth Ave, Mt Prospect IL 60056, 
(312) 394-4695 after 6 PM. 


Readers who are soliciting or giving advice, or who have 


equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 
address information. 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 


pearance in an issue of BYTE. 


Please note that it may take three or four months for an ad to appear in the magazine 


| Consumer 
| Intormation g 
Catalog 


Notiorsaleinany WE? 
bookstore! Not avail- 249 # 
able at any price! ай 
The new Consumer 
Information Catalog! 
It's the free booklet 
that lists over 200 p^ 
helpful Federal pub- Р” 
lications; more than haf s 
half, free. On topics / 
like home repairs. 
Money management ¢ 
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Sn. General Services Adrmnisti ation 
494 july 1981 © BYTE Publications Inc 


А Nutrition. Informa- 
3 tion that could help 


4 of life. 


ГЭ PUEBLO, COLORADO 


$ L] “ , ғ.” — 


BYTE’s 


To get your free 
copy, Just write: 


CONSUMER 


81009 
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To further improve 
service to our customers we 
have installed a toll-free 
WATS line in our 
Peterborough, New 


Toll-free 


Subscriber 
W.A.T.S. Line 


(800) 258-5485 


We thank you and look 
forward to serving you. 
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FOR SALE: Supertalker Speech Synthesizer and Heurisucs 
Speech Input (32 words| cards for the Apple Il. Supertalker: 
$195. Heurfstics; $165. Both for 5340. Tom Rehwoldt, 667 
Marbury SE, Grand Rapids MI 49506, (516) 676-9734. 


FOR SALE: Altair 8800 S-100 computer with full-function 
front-panel display. 16-50: motherboard, and heavy-duty 
power supply |5283). Contains 40 К memory |5395), 
Мкгоро 630 К dual-disk drive 1053-2 [5410]. D C Hayes 
modem |5164); Teletype ASR33 teletypewriter with stand 
(5399), and Heath H-19 video display [5399]. Special system 
price of $1500. Shipping not inctuded. Excellent condition. 
David C Michel, 435 Regency Ct. Aurora IL 60505. (312) 
851-4631 evenings. 


FOR SALE: ! am selling parts and spares from my old com- 
puter to pay for my new computer. Two В251А made by 
АМО; 53 each, one Intel PB085A; 510, eight СОМ5016 Dual 
Baud Rate Generator; $6 each, and one National Semiconduc- 
tor SC/MPII; 57. Please add $1 for postage. Send cashier's check 
or money order. Thomas Рарѕіп. 71! Black Rock Трке. Fairfield 
CT 06430. 


FOR SALE: Sinclair 2X80 personal computer. In perfect con- 
dition. Complete with these accessories: TV and cassette con- 
nectors, AC adapter, 4 К BASIC, and 128-page manual. 5 150. | 
pay the shipping. Richard Grier, 30 Briardale Ct, Derviood MD 
20855. |301) B40-1298. 


FOR SALE: Complete 5-100 system including: Cromemco 
ZPU ZBOA processor board: info 2000 Discomen disk controller 
with two serial, one printer, and two parallel ports; Godbout 
Econoram 2 8 K static programmable-memory board. SSM 
10-4 interface board: SSM VBI-8 video board plus driver soft- 
ware. All boards assembled, new, and working. All documen- 
tation and software for all boards included. S600 or best offer. 
Ricky Sacks. 4827 Court Rd, Houston TX 77053. (713) 
438-7575. 
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Hampshire office. 
If you would 
like to order a 
subscription to 
BYTE, or if 
you have a 
question relat- 
ed toa BYTE 
subscription, 
you are invited 
to call * 
(800)258-5485 
between 8:00 AM and 
4:30 PM Eastern Time. 
(Friday 8 AM- Noon). 
* Calls from conti- 
nental U.S. 
only. 
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FOR SALE: Three Cal Comp Model 110 8-inch disk drives. 
Brand new with case and power supply, includes installation 
manual. $350 each, or 51000 for all three. Bruce Aldridge, 
13372 Fieldcrest Ct, Sunnymead CA 92388. |714) 653-0170. 


FOR SALE: Computer system. Processors 6800. Z80. 
Memory: 44 K programmable memory, 8 K programmable 
read-only memory. Interfaces: SwTPC МР-С, MP-L, MP-N, 
MP-S, JPC TC-3 48008PS cassette-tape. Electronic Systems 
I1 1A KCS cassette-tape. Innovative AD68A A/D. Floppy-disk 
drive: Percom LDF 400. Printer: Base 2 BOO MST. Miscellaneous: 
Electronic Systems 109A modem with microphone. speaker, all 
TVTII boards, SwTPC GT-61 44 graphics board, 5550 wire-wrap 
and extender boards, two VO wire-wrap boards, апа 
documentation. 52500. John S Browning, 207 1B Mercury SE, 
Albuquerque NM 87118, (505) 266-0783. 


WANTED: italian students interested in microcomputers 
would be very pleased if someone can help us with suggestions 
about making a microcomputer and donations of useful things 
to do such. Thank you in advance, Prandini Paolo, Viale 
Europa 72/G, 25100 Brescia, Italy. 


FOR SALE: OSI Challenger, 16 К programmable memory. 
8-inch dual floppy disks. documentation. Best offer. VTT ter- 
minal, 80 characters by 48 lines, uppercase and lowercase. Best 
Offer. Altair 680. Front-pane! switches. Best offer. Sydney B 
Newell 31 Highland St, Colorado Springs CO 80906, |303) 
633-6194, [303] 634-3547. 


FOR SALE: Books on electronics, computers, and program- 
ming languages, Most are of very recent vintage. Send SASE for 
my list. Also, f would like to purchase quality software for the ТІ 
990 minicomputer. John Gill, Rte 5, Box 370, Blountville TN 
37617. 


WANTED: Your programs for a Cromemco Dazzler video 
display and ADS Noisemaker Il sound board. Please state price 
and availability on KC standard cassette. Scott Griggs, 744 E 
4|st St. Erie PA 16504, (814] 864-8666. 


FOR SALE: Used terminals: Comprint 9125 225 cps 
80-column printer using dense 9 by | 2 dot matrix with RS-232C 
serial interface at up to 4800 bps [with handshaking}: $700 
new, in perfect condition, will sell for $425. Also, Datapoint 25 
line by 82 column video display (with Honeywell name on the 
plasticnonglare screen} with full keyboard and number keypad. 
Display has software cursor control, but no lowercase or scroll. 
5395 or best offer. Richard Rudell, 1530 S 6th St. Apt C1109, 
Minneapolis MN 55454, |612) 332-0228. 


FOR SALE: Houston Instruments Hiplot plotter. Senal and 
parallel interfaces. several new packages of pens. Uses 8% by 
11 paper. Excellent condition. List 51 100, yours for $800 or 
best offer. Will COD. Also, Atari 800 software: Assembler, by 
Quality Software [cassette and manuals}. Paid $25, yours for 
$10 postpaid. Paul Johnson, 217 Rockingham Rd. Lon- 
donderry NH 03053, [603) 434-4116. 


FOR SALE: A copy of the second issue of BYTE. In almost 
mint condition. Cost is $1.50 plus $0.50 forthe stamps. Michae! 
G Scott, 2204-3 Arbor Cir. Downers Grove IL 60515. 


FOR SALE: Selectric mechanism printer. BCD code can be 
easily converted to provide excellent letter-quality print for an 
Apple system. Documentation for conversion and technical 
manual for terminal included. Sturdy. good condition. 5450 
delivered anywhere in New England. Bob Allison, 235 
Washington St, Marblehead MA 01945, [617] 631-6222. 


FOR SALE: North Star 640 computer. New in box, never 
used. Cost $4300, want $3500. Also, Anabex 9500. Cost 
$1600, want $1200. You pay shipping. Jeff Lee, Rte 1, Box 
640. American Cyn Rd, Vallejo CA 94590, |707) 642-5310. 


FOR SALE: Two Inte! memory boards with a total of 64 K 
bytes of programmable memory. Containing 250 ns 2107Cs 
and some interface circuitry. Each board can be used as 9 bits 
by 32 K or 18 bits by 16 К. Excellent for making 8- or '6-bit 
memory. 5250 gets both boards and their documentation. 
Willard Korfhage. POB 5408, Richardson TX 75080. 


FOR SALE: BYTE. March 1977 to February 1980. Kflobaud 
Microcomputing, January 1978 to February 1981, and Interface 
Age, November 1977 to August 1980. Excellent condition. R 
Kolla. 4443 Fulier St, Santa Clara CA 95050. |408) 496-6798. 


FOR SALE: Tektronix Mode! 611 storage-display system. 
Brand-new tube, system completely up to factory specifications. 
$1500. J McCord, 330 Vereda Leyenda. Goleta CA 93117. 
(805] 963-6589. 


FOR SALE: Facit 4070 paper-tape punch: parallel! TTL inter- 
face, 75 cps. rol, and manuals. In excellent shape; $325. 
Digitronix 2540EP 400 cps paper-tape reader: 19-іпсіп rack and 
manuals. in good shape: $225. Remex 651 paper-tape reader: 
19-inch rack; 5200. 581 music board by SSM with manuals and 
CP/M format music floppy disk; 5175, SwTPC CT 1024 terminal, 
К5-232С, video output, 32 characters by 16 lines, with 
manuals; $100. Larry Snyder, 578 W17675 Canfield Dr, 
Muskego WI 53150, [414] 679-9706. 


BYTE's Ongoing Monitor Box 


Article ? Page Article Author(s]. 
| 26 The Santa Cruz Open: Othello Tourna- 
ment for Computers Frey 
2 38 Build a Z8-Based Controi Computer 
with BASIC, Part 1 Ciarcia 
3 48 Harvesting the Sun's Energy Mobus 
4 60 Mountain Computer's MusicSystem Moore 
3 94 What Time Does the Sun Rise and Set? Barkstrom 
6 136 Multiprocessing with Motorola's 
MC6809E Scales 
7 158 Computer Simulation of a Solar-Energy 
System Doan 
8 174 The Atari Assembier/Editor Pelczarski 
9 178 Energy Conservation with a Microcom- Jackson and 
puter Callahan 
10 230 Kalman Mileage Predictor-Monitor Lobdill 
1] 252 The Infamous Traveling-Salesman Prob- Parry and 
lem: A Practical Approach Pfeffer 
12 308 Micromodem Support in Apple Pascal Robinson 
13 326 Life After Death Macaluso 
14 334 DOSPlus: Doubié-Density Operating 
System for the TRS-80 Kolya 
15 344 Percom’s Doubler Kelly 
16 354 Videx Keyboard and Display Enhancer Реісғагѕкі 
17 388 Computer-Aided Drafting with Apple 
Pascal Sokol 


FOR SALE: The first year of BYTE in very good condition. 
Arthur Mechler, 2724 Wagner St, Cincinnati OH 45225. 


WANTED: Schematics and any other technical information 
on a Raytheon video terminal, type DIDS-400, Model 
#401-2AM70. Will pay reasonable reproduction costs or will 
return originals after reproduction. Anthony Ploski, 40 
Brookside Ter, Clark NJ 07066. 


FOR SALE: Digital Group Bytemaster computer. video 
display, and keyboard. 64 K, 4-channel serial communications, 
and doubkdensity disk controller card. Excellent condition, full 
documentation, in original shipping cartons. $1500 firm. Brian 
Goodheim, 100 5 Spring St, Aspen CO 81611, |303) 925-1558, 


FOR SALE: Radio-teletypewriter interface for TRS-80 Model |. 
Macrotronics MBO with MBOO and FSD-! demodulator for 
baudot and ASCII. Ali factory built, one chassis with power sup- 
ply. tuning meter, and audio frequency-shift-keying generator. 
5250. Mel Olinsky, 35 Lance Dr. Somers CT 06071. {203) 
763-0581. 


FOR SALE: TRS-80 Model |. Level 2, 16 К. Realistic cassette 
recorder CTR-80. Expansion interface with RS-232C board. 
Novation CAT modem, documentation. programs, manuals, 
etc, Will sell for 5 1000 or best offer. Lee Costache, 25-98 36th 
St. Long Island City NY 11103, |212) 545-908B. 


FOR SALE: OS! Challenger ІР system with 5-inch floppy-disk 
drive, OS-65D operating system, 32 К programmable memory, 
32 by 64 video and graphics, joysticks, sound output. printer 
output, books, manuals, and software. $1275. Al Casper, 3632 
CTH 1, Saukville М/1 53080. [414] 272-0920 days. 675-6946 
evenings. 


FOR SALE: DG systems, both 100% functional, in dress 
cabinets with documentation and software, 280, 26 K static, 
single 8-inch floppy. full keyboard, and monitor; 51700. Z80. 
64 K static, dual 8-inch floppies. printer B. full keyboard, and 
monitor; $2600. Dual 8-inch floppies in dress cabinet; $800. 
Willing to deal. Hary Johnson, 6915 Mapie Fox Ln. Houston 
TX 77338. 


FOR SALE: MicroChess 2.0. For old-ROM PETs, incompati- 
ble with my present system. Has eight levels of play. clock. and 
algebraic notation on squares for move entry. Fits in 8 K of 
memory. Write or phone me with your offer. David Magill. 
2001 Carling Ave, Apt #1709, Ottawa Ontario, K2A 3М/5 
Canada, [61 3) 722-3566. 


April BOMB is Logical Choice 
Once again, Steve Ciarcia won 
first place, this time for "Build a 
Low-Cost Logic Analyzer,” (page 
36]. Steve will receive $100 for his 
article describing champagne 
troubleshooting for beer budgets. 
Harold Corbin took second place 
with his article, “Ап Introduction 
to Data Compression,” (page 218) 
which described how to get more 
bang for the byte. Harold receives 
$50. “Тһе MicroAce Computer,” 
by Delmar Searls [page 46] came іп 
third, and described the trials and 
tribulations of building and using 
this low-priced Z80-based com- 
puter kit. | 
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A&A SFTW CO 462 

AB COMPUTERS 475 

ABM PRODUCTS 286 

ACTION COMPUTER 81 

ACTS AUDIO INC 464 
ADAPTIVE DATA & ENERGY 159 
ADDISON-WESLEY 413 
ADROIT ELECTRONICS 468 
ADV COMP PROD 484, 485 
ADV MICRO SYS 82 

ADV SARGAM CORP 474 
ADVENTURE INT'L 182 
AFTERTHOUGHT ENG 490 
ALL ELECTRONICS CORP 464 
ALLISON INDUSTRIES 260 
ALLOY ENG INC 120 

ALPHA BYTE STORAGE 59 
ALPHA BYTE STORAGE 349 
ALPHA OMEGA COMP SYS 490 
ALTOS COMP SYS 76, 77 
AMER BUSINESS COMP 461 
AMER COMP EXCH 472 
AMER COMP & TELECOMM 345 
AMER SQUARE COMP 269 
ANADEX 151 

ANCIE LABS 214 

ANCRONA 463 

APPARAT INC 391 

APPLE COMPUTER INC 13 
APPLE COMPUTER INC 13 
ARCSOFT PUBLISHERS 470 
ARISTO POLKS 343 

ARTEC ELECTRONICS 254 
ASAP COMP PROD INC 292, 293 
ASHTON-TATE 255 

ATARI PERSONAL COMP 217 
ATLANTIS COMP SERV 336 
ATV RESEARCH 460 
AUTOCONTROL INC 472 
AUTOCONTROL INC 472 . 
AUTOMATED EQPTMNT 400 
AUTOMATED EQPTMNT 401 
AVOCET 295 

AXIOM CORP 189 

B & B ELECTRONICS 474 
BASF SYSTEMS 233 

BELL, JOHN ENGR 465 
BENCHMARK COMP SERV 468 
BETA COMP DEVICES 469 
BIT BUCKET, THE 409 
BOWER-STEWART 128 
BUDGET SOFTWARE 474 
BURR-BROWN 360 

BYTE BOOKS 223 

BYTE BOOKS 224 

BYTE BOOKS 225 

BYTE BOOKS 226 

BYTE BACK ISSUES 411 

BYTE SUB 399 

BYTE WATS 494 

CALIF DIGITAL 482, 483 
CALIF COMP SYS 21 

CALIF SOFTWARE 289 
CAMEO DATA SYS INC 431 
CAWTHON SCIENTF GRP 466 
CCM 474 

CENTEC CORP 208 
CENTRONICS 105 

CER-TEK INC 416 . 

CFR ASSOC INC 387 

CHIPS & DALE 464 

CHRISLIN INDUSTRIES 239 
CHRISLIN INDUSTRIES 291 
CMC INT'L 101 

COASTAL COMP SYS 342 
COLOR SOFTWARE 220 
COMP-U-CON 335 

COMPILER SYS INC 280 
COMPONENTS EXPRESS 356 
COMPUDYNE INC 462 
COMPUMART 124, 125 
COMPUTER AGE 384 
COMPUTER AID 468 
COMPUTER AID 468 
COMPUTER CASE CO 397 
COMPUTER CROSSROADS 200 
COMPUTER EXCHANGE 319 
COMPUTER FACTORY 123 
COMPUTER FURN & ACCSS 238 
COMPUTER MAIL ORDER 245 
COMPUTER MAIL ORDER 265 
COMPUTER PLUS 468 
COMPUTER SHOPPER 464 
COMPUTER SPCLTIES 116, 117 
COMPUTER STOP, THE 459 
COMPUTER TECHNOLOGY 362 
COMPUTER WRHSE 155 
COMPUTERS ETC 374 
COMPUTERS ETC 380 
COMPUTERS ETC 384 
COMPUTERS PLUS 460 
COMPUTERS WHOLESALE 248 
COMPUTERS WHOLESALE 471 
COMPUTERWISE 135 
COMPUTEX CORP 256 
COMPUVIEW PROD INC 67 
CONLEY GRAPICS 380 
CONCOMP IND 142 
CONCORD COMP PROD 303 
CONSUMER COMP 130, 131 
CONSUMER COMP 210 
CONSUMER COMP 389 
CORVUS SYS INC 93 

COVAL IND INC 186 


CPU SHOP, THE 447 
CREATIVE DISC SFTW 395 
CREATIVE SF TW DEV 474 
CREATIVE SOFTWARE 382 
CROMEMCO 1, 2 

CRYSTAL COMPUTER 109 
CYBERNETICS INC 198 

DATA DISCOUNT CTR 258 
DATA-ED 113 

DATA HARDWARE 462 
DATALEX COMPANY, THE 299 
DATASOFT 147 

DATASOUTH COMP CORP 49 
DELTA PROD 213 

DENVER SFTW CO, THE 86, 87 
DESIGNER SOFTWARE 201 
DIGATEK CORP 470 

DIGIAC CORP 399 

DIGIBYTE SYS CORP 347 
DIGITAL DATA SYS 466 
DIGITAL GRAPHIC SYS 407 
DIGITAL MARKETING 6 
DIGITAL MARKETING 305 
DIGITAL PATHWAYS 337 
DIGITAL RESEARCH 285 
DIGITAL RESEARCH COMP 457 
DISCOUNT DATA FORMS 470 
DISCOUNT SFTW GRP, THE 376 
DJ "AI" SYS LTD 187 

DUAL SYS CONTROL CORP 203 
DYMARC IND 405 

DYNABYTE BUSN COMP C III 
DYNACOMP 228 

DYNACOMP 229 

DYSAN CORP 14 

DYSAN CORP 15 

ER HARDINS MLTRY MAD 387 
E/Z ASSOC 460 

EAST COAST COMP 464 
ECOSOFT 18 

EFFICIENT MNGMNT SYS 256 
ELECTROVALUE IND 460 
ELECTROLABS 454 
ELECTROSONIC 350 
ELECTRONIC CONTROL 409 
ELECTRONIC EQUIPMENT 460 
ELECTRONIC SPCLISTS 302 
ELECTRONICS APPL SERV 466 
ELECTRONICS CENTER 456 
ELLIS COMPUTING 364 
EPSON AMERICA 261 

ESCON 417 

ESSEX PUBLISHING 378 
EXECUTIVE SYS INC 97 

EXO ELECTRONICS 403 
EXTEMPORE INC 464 
FAIRCOM 248 

FARNSWORTH COMP CTR 397 
FBN DATA SYS 334 

FEITH SOFTWARE 462 
FORDHAM 458 

FREDERICK COMP PROD 114 
GIMIX INC 56 

GIMIX INC 470 

GODBOUT ELECTR 236, 237 
GORDON, MARK COMPS 374 
H & E COMPUTRONICS 327 

H & E COMPUTRONICS 329 
HANLEY ENGNRING 480, 481 
HAPPY HANDS 401 

HAYDEN BOOK CO INC 339 
HAYES MICROCOMP PROD 137 
HEATH COMPANY 16 

HEATH COMPANY 17 
HEMENWAY ASSOC 241 
HEURISTICS 385 
HEWLETT-PACKARD 215 
HIGH TECHNOLOGY INC 10 
HOBBY ROBOTICS 352 
HOUSTON INSTRUMENTS 65 
HOUSTON INSTRUMENTS 65 
ICC BUSN RESEARCH 163 
ІЈСАІ-81 425 

IMPRINT SOFTWARE 468 

IMS INTERNATIONAL 143 
INFOSOFT SYSTEMS INC 382 
INNOVATIVE PROD 403 
INNOVATIVE SFTW APPL 240 
INTEC 490 

INTEGRAL DATA SYS 85 
INTEGRAND 146 
INTERACTIVE BUSN 204 
INTERACTIVE MICROWRE 348 
INTERNATIONAL MICRO 259 
INTERTEC DATA SYS 83 
INTLGNT DEVICES MN 472 
INTROL CORP 464 

IPEX INT'L 460 

ITHACA INTERSYSTEMS 8, 9 
JADE COMP PROD 478, 479 
JAMECO ELECTR 476, 477 
JDR MICRODEVICES 451 

JR INVENTORY CO 454 

KERN PUBLISHING 156 
KLO-FOX 490 

KMEGA MICROSFTWARE 211 
KONAN CORP 175 
LABORATORY MICROSYS 391 
LEADING EDGE PROD 197 
LEO ELECTRONICS 132 
LIFEBOAT ASSOC 307, 321 
LNW RESEARCH 277 
LO-BALL COMPUTERS 297 
LOBO DRIVES INT'L 103 
LOGICAL DEVICES 348 
LOMAS DATA PRODUCTS 346 
LYBEN COMP SYS 462 
LYBEN COMP SYS 472 
MACROTRONICS 462 
MACROTRONICS 490 
MAGNOLIA MICROSYS 474 
MANNFRED ELECTR CORP 190 


MAROT SFTW SYS INC 298 
MAROT SFTW SYS INC 325 
MARYMAC INDUSTRIES 282 
MC CLINTOCK CORP 393 
MCGRAW-HILL BOOK CO 272 
MCGRAW-HILL BOOK CO 405 
MCGRAW-HILL COLL DIV 350 
MCGRAW-HILL MAGZ 184 
MCMILLAN BOOK CLUBS 257 
MEAS SYS & CONTROLS 28, 29 
MEMORY MERCHANT 191 
META TECHNOLOGIES 283 
META TECHNOLOGIES 432 
MFE DATACOM PROD 466 
MI-B 474 

"аы AGE COMP STORE 52, 


5 
" MICRO BUSINESS WORLD 300 


MICRO COM 231 

MICRO COMP COMM 470 
MICRO COMP DISC CO 310 
MICRO COMPATIBLE 57 
MICRO DESIGN 460 

MICRO FOCUS LTD 99 
MICRO HOUSE 340 

MICRO HOUSE 341 

MICRO MANAGEMENT SYS 247 
MICRO METRIC 466 

MICRO MIKE'S 79 

MICRO MINT 318, 490 

MICRO PRO INT'L 193 

MICRO PROCESSOR SYS 470 
MICRO SCI 207 

MICRO WORKS, THE 66 
MICRO-SPOT ELECTR 468 
MICROCOMP TECH INC 353 
MICROCOMPEQUIP 88 
MICRODASYS 167 
MICROMAIL 377 

MICROMATE ELECTR INC 408 
MICROSETTE INC 331 
MICROSOFT (CPD) 25 
MICROTECH EXPORTS 413 
MICROTEK PERIPH CORP 249 
MICROWARE 263 : 
MIDWST COMP PERPH 64 
MIDWST MICRO WRHSE 385 
MIKOS 458 

MILLER MICROCOMP SERV 232 
MINI COMP SUPPLIERS 172 
MINI MICRO MART 246 

MINI MICRO MART 491 

MINI MICRO MART 492 

MINI MICRO MART 493 

MIRO COMPUTERS INC 401 
MORROW DESIGNS 73 
MORROW DESIGNS 75 
MOSTEK MICRO SYS 23 
MOTOROLA INC 199 
MOUNTAIN COMPUTER 19 
MOUNTAIN DISTR 296 
MOUNTAIN VIEW PRESS 176 
MPI 271 

MTI INC 260 

MULLEN COMP PROD 180 
MUSYS 169 

NAT'L DATA SUPPLIES 474 
NEBS 391 

NEC AMERICA 33 

NEC AMERICA 68, 69 

NEECO 181 

NETRONICS 112, 284, 286, 290 
NORTHWEST COMPUTER 408 
NOVELL DATA SYS 243 

NY COMP EXPO 315 

ODESTA PUBLISHING 24 
OHIO DATA PROD CORP 196 
OHIO SCIENTIFIC INSTR C IV 
OKIDATA CORP 91 

OLIVER ADVANCED ENGIN 472 
OLYMPIC SALES 389 

OMEGA MICRO COMPUTER 383 
OMEGA SALES 250, 251 

OMNI RESOURCES 139 
ONCOMPUTING 273 

ORANGE MICRO 164 
ORANGE MICRO 165 
ORANGE MICRO 173 
ORTHOCODE GROUP 383 
OSBORNE COMPUTERS 51 
OSBORNE/MCGRAW-HILL 195 
OSBORNE-WILSON LTD 411 
OWENS ASSOC 36, 37 
PACIFIC COMP BRK 379 
PACIFIC DISC SFTW 466 
ie EXCHANGES 309, 462, 
PAGE DIGITAL 473 

PALOMAR COMP EQUIP 311 
PAN AMERICAN ELEC INC 449 
PAPER TRACTOR 367 
PASSWORD DISTR 466 

PC NEWSLETTER 466 

PCD SYSTEMS INC 22 
PERCOM DATA 7 

PERCOM DATA 35 

PERCOM DATA 35 
PERSONAL CHECK MGR 64 
PERSONAL COMPUTERS 240 
PERSONAL SOFTWARE 28, 29 
PHASE ONE SYS INC 209 
PICKLES & TROUT 411 
POTOMAC MICRO-MAGIC 372 
POWER ONE INC 219 
PRENTICE CORP 338 
PRIORITY ONE 486, 487 
PRIORITY ONE 488, 489 
PROMETHEUS PRODUCTS 361 
PURCHASING AGENT, THE 278 
QANTEX DIV 313 

QUALITY COMP PARTS 330 
QUALITY COMP PARTS 470 


QUALITY SOFTWARE 395 
QUASAR DATA PROD INC 279 
QUEST ELECTR 455 

RACET COMPUTES 393 
RADIO SHACK 403 

RCA 20 

REDDOX CORP 107 

REI 127 

ROBOTICS AGE 411 
ROCHESTER DATA 368 
ROUND ROBIN SFTW 490 

S & M SYSTEMS 74 

S C DIGITAL 405 

S-100 INC 403 

SCIENTIFIC ENGRG LABS 389 
SCION CORP 5 

SCITRONICS 90 
SCOTTSDALE SYSTEMS 218 
SEATTLE COMP PRODS 115 
SELECT INFO SYS 355 
SIERRA DATA SCIENCES 258 
SIGNUM 474 

SLUDER 464 

SMOKE SIGNAL BRDCSTG 71 
SMOKE SIGNAL BRDCSTG 
(DEALERS ONLY) 71 
SOFT-TOOLS 356 

SOFTECH MICROSYS 188 
SOFTECH MICROSYS 357 
SOFTWARE REVIEW 289 
SOLID STATE SALES 222 
SOLID STATE SURPLUS 460 
SORCIM 154 

SORRENTO VALLEY ASSOC 92 
SORRENTO VALLEY ASSOC 186 
SOUTHERN SEMICNDTRS 373 
SOUTHWEST TECH PRODC II 
SPECTRUM SOFTWARE 317 
SSM MICRO COMP PROD 11 
STATIC MEMORY SYS 275 
STONEHENGE COMPUTER 407 
STRUCTURED SYS GRP 55 
SUBLOGIC 288 
SUMMAGRAPHICS 216 
SUNNY INT'L 456 

SUPER STAR INT'L 371 
SUPERSOFT 63, 108, 179, 221, 
351, 375, 381 

SYBEX 177 

SYNCHRO SOUND 168 
SYNERTEK SYSTEMS 369 
SYS INTERFACE CONS 290 
SYSTEMS PLUS 363 
TARBELL ELECTR 409 
TARCO DEVELPMT CORP 462 
TARCO DEVELPMT CORP 490 
TECHNICAL INNOVATIONS 472 
TECHNICAL SYS CONS 119 
TECMAR INC 149 

TEI INC 183 

TELEVIDEO INC 95 
TELEVIDEO INC 153 

TERCER MEDIO 157 

TEXAS COMP SYS 294 
THOMAS V LENZ 417 

THREE M CO 185 

THREE M CO 387 

THREE-G CO INC 413 
THUNDERWARE 323 

TIMIN ENG CO 400 

TINNEY, RBT GRAPHICS 227 
TNW CÓRP 407 

TOOLSMITH, THE 470 

TORO PK COMPTROOM 470 
TOTAL DIGITAL ENG 254 
TOXEN COMP SYS 464 
TRANSET CORP 393 
TRANSWAVE CORP 121 
TRIFORMATION SYS 148 
TRINITY GRP, THE 468 

US MICRO SALES 253 

US MICRO SALES 467 

US ROBOTICS 287 

UNITED SFTW OF AM 133 
UNITED SYSTEMS CORP 399 
UNITED SYSTEMS CORP 399 
VAN HORN OFFICE SUPP 395 
VANDATA 359 

VECTOR GRAPHICS 145 
VERBATIM CORP 129 

VIDEX 365 

VISTA COMPUTERCO 111 
VLASAK COMP SYS 27 
VOTRAX 89 

VR DATA 397 

WASHINGTON COMP SERV 445 
WESTERN WARES 472 
WESTICO INC 141, 460 
WHITESMITH'S LTD 301 
WICAT SYSTEMS 61 

WILD HARE COMP SYS 171 
WINTEK CORP 466 
WINTERHALTER & ASSOC 206 
WW COMPONENT SUPPLY 453 
X COMP 267 

X NET INFO EXCH 462 
XENTEK INC 416 

XENTEK INC 425 

XY LOGICS INC 118 

ZENRAD CONTROLS 472 
ZOBEX 161 


BUTE READER SERVICE 


For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless Zip code is given. This card valid for 90 days only. 
МОТЕ--ІҒ label is missing or defaced fill out coupon 
carefully—PLEASE PRINT—this is the only way to get 
requested material to you. 
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For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given. This card valid for 90 days only, 
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То get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the 
appropriate numbers for the advertisers you select from the list. Add an 18-cent stamp to the card, then drop it in the mail. Not only do you 
gain information, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The in- 
dex is provided as an additional service by the publisher, who assumes no liability for errors or omissions. * Correspond directly with com- 
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SUBSCRIPTIONS 


For a subscription to BYTE, please complete this card. 


Name 

Address 

City 

State „=D Country 
Card Мо. 
Expiration date 

Four digits above name—Master Charge only 
Signature Date 


Please allow eight weeks for processing. Thank you. 
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SUBSCRIPTIONS 


For a subscription to BYTE, please complete this card. 


Name 

Address 

City 

State Zip Country 

Card Мо. 

Expiration date 

Four digits above name—Master Charge only 
Date 


Signature 


Please allow eight weeks for processing. Thank you. 


USA Canada 

Mexico 

О 1 year [] $19 т $2] 
[1 2 years [] $34 [1 $38 
Ц 3 years [] $49 Ш 1885 


O $43 Europe (air delivery} payment enclosed 
[] $35 Elsewhere (surface mail] payment 
enclosed 

[Air mail rates available upon request} 


Please remit in US funds drawn on a 
US bank. Thank you. 


[] Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 


the price of 12) 
op 


[] Bill me (North America only] 


om 
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O $35 Elsewhere (surface та!) payment 
enclosed 

{Air mail rates available upon request} 


Please remit in US funds drawn on a 
US bank. Thank you. 


О Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 


the price of 12) 
o 99 
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Don't Miss An Issue! 


Have BYTE 
delivered to 
your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


With BYTE you'll always be among 
the first to Know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card today! 

Subscribe to BYTE—the world’s 
leading computer magazine. 


EVIE SUBSCRIPTIONS 


PO Box 590 
Martinsville NJ 08836 
USA 
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The Dynabyte Difference: | Unequalled price /performance 
with total expandability. 


Buying the powerful 
Dynabyte 5615 isn't only smart, 
it’s cost efficient. 


The 5615 is the sure way to get the system 
you need. With more power for the price. You 
can select memory to 400 KB on our S-100 
bus architecture. Choose from 3 sizes of 
Winchesters to 45 MB and have diskette back- 
up to your system also. If its tape back-up you 
need, then choose our 5700. If you need less 
storage, our 54” floppy 5200, our 8” floppy 
5300ог our 5400 system using both floppies, 
with up to 3.6 MB capacity, can be yours. 

The 5615 system is available with either 
single user CP/M or our enhanced MP/M for 
multi-user applications. Our MP/M operating 
system supports up to eight terminals, with a 
separate or shared spooler, and up to sixteen 
printers with norequired partition space. Add 
to this multi-tasking, bank switching, record 
lockout, type-ahead and DMA and you have 

Ps | an MP/M operating system that supports a 
host of existing languages and meets minicomputer standards. 

No multi-user applications library is so responsive to your needs. The 5615 features Business 
Manager," the fully integrated, menu-driven, well documented, easy to install accounting system 
that gives you file/record protection, HELP commands, multi-level security, keyed data access, 
internal disk management, available source code and more. 

System expandability, power and price/performance are further enhanced by on-hand avail- 
ability, quantity discounts, 180-day warranty and a national WATS line for support. 

Whether you use or sell computer systems, you should ask about the microcomputer that 
puts minicomputer capability in your hands. Thats 
Mike Seashels V.P Макен (800) 227-8500 " 

ike Seashols, V. P Marketin - | 
In California (415) 329-8021. Dynabyte, ЮЛ АВЕП Е 
115 Independence Drive, Menlo Park, Business Computers 
California 94025. 


Business Manager is a registered trademark of Dynabyte. CP/M and MP/M are registered trademarks of Digital Research Corp. 
Circle 130 on inquiry card. 
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"Over 15000 items in inventory could be 
a nightmare. But it's not ‘cause my 
Challenger жə computer works 
like a dream.” 


"My fastener business is 
growing rapidly. | have over 
800 customers utilizing my 
15,000 inventory items daily. 
Keeping track of inventory, 
orders, and receivables at 
this volume level could be 
a nightmare. But it’s not | 
'cause my Challenger com- * 
puter works like a dream. 
Terrific, Ohio Scientific!" 


Ohio Scientific was first to add Winchester 
hard disk drives to microcomputers. This 
advanced technology allows low cost 
microcomputers to store over 100 times 
as much information on line as they 

could before. 


Richard Nolan, President, 
Aerospace Nylok Corp., 
Hawthorne, New Jersey 


"With our Challenger computer we've developed 
sophisticated real estate programs and information 
files that give our customers and our sales 
associates that extra edge in fast, accurate real 
estate market information analysis and forecasting. 
We now have a strong managerial accounting and 
market information system as well as word process: 
ing at an affordable cost. Terrific, Ohio Scientific!" 


Charles Smith, Jr., President, Montague, Miller & Co., Realtor 
Charlottesville, Virginia 


OHIO SCIENTIFIC HARD DISK BASED 
MICROCOMPUTERS START AT LESS THAN $10,000 
AND ARE SOLD BY MORE THAN 400 DEALERS 
NATIONWIDE. FOR THE ONE NEAREST YOU, 
CALL 1-800-321-6850 TOLL FREE. 


“l'm a fuel oil jobber, 
and | can't believe how 
reliable my Challenger 
has been, with all it 
has to keep track of. 
But, it's been doing it 
for two years now, and 
that's terrific, Ohio 
Scientific!" 

Wade Carlson, 

Vice President, 


Wally Carlson & Sons, 
Lindstrom, Minnesota 


/ Company 
1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 • [2165] 831-5600 


Circle 282 on inquiry card. 


